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Description

TECHNICAL FIELD

[0001] The present invention relates to an autonomously traveling floor washer that reproduces a taught cleaning
condition and travel route so as to autonomously travel and perform cleaning.

BACKGROUND ART

[0002] Conventionally, there is known an autonomously traveling floor washer (hereinafter referred to as a washer),
which reproduces a travel route and cleaning condition taught by user’s operation so as to autonomously travel along
the taught travel route and autonomously perform cleaning according to the taught cleaning condition (see, for example,
Patent Citation 1). This washer moves on a floor surface while performing a cleaning operation, in which washing liquid
is supplied to the floor surface, the floor surface is cleaned with a washing brush or the like, and then the used washing
liquid is collected by a squeegee.

PRIOR ART CITATIONS

PATENT CITATION

[0003] Patent Citation 1: JP-A-2015-58131

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0004] A user may make mistakes when the user uses the washer disclosed in Patent Citation 1, or an unskilled user
may operate without considering the structure of the washer (such as a positional relationship between the squeegee
and a washing liquid supply port). Because of these misoperations, a cleaning schedule that disables the collection of
the used washing liquid by the squeegee may be generated. As a result, when the washer autonomously performs the
cleaning operation in accordance with such the cleaning schedule, the used washing liquid remains on the floor surface
and the washing cannot be performed appropriately.
[0005] It is an object of the present invention to autonomously perform the cleaning operation appropriately so that
the washing liquid does not remain on the floor surface, using the washer that autonomously performs the cleaning
operation with washing liquid as taught by a user.

TECHNICAL SOLUTION

[0006] A plurality of aspects of the present invention as means for solving the problem are described below. These
aspects can be arbitrarily combined as necessary.
[0007] An autonomously traveling floor washer according to one aspect of the present invention reproduces a taught
cleaning condition and travel route so as to autonomously travel and perform cleaning. The autonomously traveling floor
washer includes a cleaning unit, a traveling unit, a position estimating unit, a cleaning condition teaching unit, a travel
route teaching unit, a taught data obtaining unit, a cleaning schedule generation unit, a cleaning schedule modifying
unit, and a cleaning reproduction unit.
[0008] The cleaning unit includes a washing liquid discharge port that discharges washing liquid to a floor surface and
a squeegee that collects the washing liquid remaining on the floor surface, so as to clean the floor surface in accordance
with the cleaning condition. The traveling unit travels in accordance with an operator’s operation or a travel control
command. The position estimating unit estimates position information containing position and direction information of
the traveling unit on the travel route in a predetermined coordinate system. The cleaning condition teaching unit receives
an input of the cleaning condition by the operator and outputs the cleaning condition to the cleaning unit. The travel route
teaching unit receives a moving operation of the traveling unit by the operator.
[0009] The taught data obtaining unit obtains taught position information and a taught cleaning condition at a taught
data obtaining time, when a manual operation teaching mode is executed. The manual operation teaching mode is a
mode for teaching the cleaning condition and the travel route by the operator’s operation. The taught position information
is the position information estimated by the position estimating unit. The taught cleaning condition is the cleaning condition
taught by the cleaning condition teaching unit.
[0010] The cleaning schedule generation unit generates and stores a cleaning schedule. The cleaning schedule is
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data in which the taught position information and the taught cleaning condition are associated with the taught data
obtaining time.
[0011] The cleaning schedule modifying unit modifies the cleaning schedule so that a washing liquid discharge position
is included in a squeegee movement track, if the washing liquid discharge position at the taught data obtaining time is
not included in the squeegee movement track at the taught data obtaining time. The squeegee movement track is a
movement track of the squeegee calculated based on a position and width of the squeegee at the taught data obtaining
time. The washing liquid discharge position is calculated based on a position of the washing liquid discharge port at the
taught data obtaining time.
[0012] The cleaning reproduction unit calculates a reproduced cleaning condition and a reproduced travel control
command at a predetermined elapsed time from start of execution of an autonomous cleaning mode, on the basis of
the taught data obtaining time, the taught cleaning condition, and the taught position information, which are stored in
the cleaning schedule generated by the cleaning schedule generation unit or the cleaning schedule modified by the
cleaning schedule modifying unit. The cleaning reproduction unit outputs the reproduced cleaning condition and the
reproduced travel control command to the cleaning unit and the traveling unit, respectively. The autonomous cleaning
mode is a mode in which the autonomous travel and cleaning is performed.
[0013] In the autonomously traveling floor washer described above, if a washing liquid discharge position that is not
included in the squeegee movement track in the cleaning schedule generated by the cleaning schedule generation unit
exists, the cleaning schedule modifying unit modifies the cleaning schedule and generates a new cleaning schedule
such that the washing liquid discharge position is included in the squeegee movement track.
[0014] When the modified cleaning schedule is generated, the cleaning reproduction unit outputs the reproduced
cleaning condition calculated based on the modified cleaning schedule to the cleaning unit and outputs the reproduced
travel control command calculated based on the modified cleaning schedule to the traveling unit.
[0015] In this way, even if the cleaning schedule in which the cleaning operation is performed such that used washing
liquid remains on the floor surface is generated when the manual operation teaching mode is executed, the autonomously
traveling floor washer can modify such the cleaning schedule so as to autonomously perform the cleaning operation
appropriately so that washing liquid does not remain on the floor surface.
[0016] The cleaning schedule modifying unit may calculate the squeegee movement track based on positions and
widths of the squeegee at two taught data obtaining time points and a plurality of virtual positions and widths of the
squeegee assumed between the two points.
[0017] In this way, it is possible to calculate a squeegee movement track that indicates appropriately an actual move-
ment of the squeegee. As a result, it is possible to check more accurately whether or not a washing liquid discharge
position is included in the squeegee movement track.
[0018] The cleaning condition may include a discharge amount of the washing liquid discharged from the washing
liquid discharge port. In this case, the cleaning schedule modifying unit sets the discharge amount of the washing liquid
to zero at a washing liquid discharge position that is not included in the squeegee movement track, so as to modify the
cleaning schedule.
[0019] By modifying the cleaning schedule so that the washing liquid is not discharged at a washing liquid discharge
position that is not included in the squeegee movement track, it is possible to generate a new cleaning schedule in which
the washing liquid is supplied only at washing liquid discharge positions that are included in the squeegee movement track.
[0020] The cleaning unit may further include a suction port for sucking washing liquid on the floor surface. In this case,
the cleaning condition includes a suction force of the suction port for sucking the washing liquid. The cleaning schedule
modifying unit increases the suction force for sucking the washing liquid at a washing liquid discharge position that is
not included in the squeegee movement track, so as to modify the cleaning schedule.
[0021] By increasing the suction force for sucking the washing liquid at a washing liquid discharge position that is not
included in the squeegee movement track, a collecting area of the squeegee for collecting washing liquid is enlarged.
Thus, the washing liquid discharge position can be included in the squeegee movement track in the modified cleaning
schedule.
[0022] The cleaning schedule modifying unit may determine whether or not a washing liquid discharge position is
included in the squeegee movement track, in period from the current taught data obtaining time to taught data obtaining
time after a predetermined elapsed time. In this way, when the autonomous cleaning mode is executed, it is possible to
suppress execution of inappropriate cleaning such that washing liquid discharged at a certain elapsed time remains on
the floor surface for a long period.

ADVANTAGEOUS EFFECTS

[0023] The autonomously traveling floor washer can autonomously perform the cleaning operation appropriately so
that washing liquid does not remain on the floor surface, even if an inappropriate cleaning schedule is generated in the
manual operation teaching mode.
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BRIEF DESCRIPTION OF DRAWINGS

[0024]

Fig. 1 is a diagram illustrating an overall structure of an autonomously traveling floor washer.
Fig. 2 is a diagram illustrating an example of a structure of a travel route teaching unit.
Fig. 3 is a diagram illustrating a structure of a setting unit.
Fig. 4 is a diagram illustrating an overall structure of a control unit.
Fig. 5 is a diagram illustrating an example of a virtual model of the washer.
Fig. 6 is a diagram illustrating a detailed structure of a cleaning control unit.
Fig. 7 is a diagram illustrating a detailed structure of a travel control unit.
Fig. 8 is a diagram illustrating a detailed structure of a control integration unit.
Fig. 9A is a flowchart showing a basic operation of the autonomously traveling floor washer.
Fig. 9B is a flowchart showing an operation in a manual operation teaching mode.
Fig. 10 is a diagram illustrating an example of a cleaning schedule.
Fig. 11 illustrates an example of a coordinate system in which position information is defined.
Fig. 12 is a flowchart showing a cleaning schedule modification process.
Fig. 13 is a diagram illustrating an example of the virtual model of the autonomously traveling floor washer before
and after movement.
Fig. 14A is a diagram illustrating schematically an example of a process when it is determined that a joint is rotated
by a predetermined or larger angle (Case 1).
Fig. 14B is a diagram illustrating schematically an example of a process when it is determined that the joint is rotated
by a predetermined or larger angle (Case 2).
Fig. 15 is a diagram illustrating an example of a squeegee movement track.
Fig. 16 is a diagram illustrating schematically a method of determining whether or not a washing liquid discharge
position is included in the squeegee movement track.
Fig. 17A is a diagram illustrating an example of a relationship between a squeegee movement track and a discharge
position in a case where the movement track is not fragmented.
Fig. 17B is a diagram illustrating an example of a case where a discharge position, which is determined to be not
included in a squeegee movement track calculated without fragmentation of the movement track, is determined to
be included in a squeegee movement track calculated with fragmentation of the movement track.
Fig. 18 is a flowchart showing an operation of the autonomously traveling floor washer when an autonomous cleaning
mode is executed.

DESCRIPTION OF EMBODIMENTS

1. First embodiment

(1) Overall structure of autonomously traveling floor washer

[0025] First, an overall structure of an autonomously traveling floor washer according to the first embodiment is de-
scribed with reference to Fig. 1. Fig. 1 is a diagram illustrating an overall structure of an autonomously traveling floor
washer 100. The autonomously traveling floor washer 100 illustrated in Fig. 1 (hereinafter abbreviated as the washer
100) reproduces a taught cleaning condition and a travel route faithfully so as to autonomously perform a cleaning
operation. The "taught cleaning condition" represents condition of cleaning (cleaning condition) performed by an oper-
ator’s manual operation when the washer 100 is in condition in which the washer 100 is available for manual operation.
In addition, the "taught travel route" represents a route along which the washer 100 is traveled by the operator’s manual
operation (moving operation).
[0026] The washer 100 includes a traveling unit 1. The traveling unit 1 is an apparatus that drives the washer 100 to
travel. The traveling unit 1 includes a travel motor 11 and a main wheel 13 disposed on each of left and right ends of a
bottom part of a main body B, and the main wheel 13 is attached to an output rotation shaft of the travel motor 11 so as
to rotate in accordance with rotation of the travel motor 11.
[0027] As another embodiment, the traveling unit 1 may include, for example, an auxiliary wheel 15 rotatably disposed
on each of the left and right ends of the bottom part of the main body B in rear of the main wheel 13. In this way, the
washer 100 can be stabilized. As still another embodiment, the auxiliary wheel 15 may be disposed in front of the main
wheel 13 in consideration of a position of center of gravity of the washer 100.
[0028] The washer 100 includes a cleaning unit 3. The cleaning unit 3 is a device disposed at the bottom of the main
body B so as to clean a floor surface F in accordance with a designated cleaning condition. Details of the cleaning unit
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3 will be described later.
[0029] The washer 100 includes a control unit 5. The control unit 5 is a computer system equipped with a CPU, a
storage device (such as a RAM, a ROM, a hard disk drive, or an SSD), various interfaces, and etc. The control unit 5
performs various controls for the washer 100. The detail of a structure of the control unit 5 will be described later.
[0030] The washer 100 includes a travel route teaching unit 7. The travel route teaching unit 7 is a device that receives
a moving operation of the traveling unit 1 by the operator. The travel route teaching unit 7 is mounted on the upper rear
side of the main body B via a mount member 8. In this way, the operator can operate the travel route teaching unit 7 so
as to move the traveling unit 1. Details of the travel route teaching unit 7 will be described later.
[0031] As another embodiment, the travel route teaching unit 7 may not be mounted on the main body B. In this case,
the travel route teaching unit 7 can be a controller such as a joystick, for example. In this way, the operator can control
the washer 100 in a remote manner.
[0032] The washer 100 includes a setting unit 9. The setting unit 9 is a console panel to make various settings for the
washer 100 and is mounted on a surface of the main body B on the upper rear side. In addition, the setting unit 9 is
disposed near the travel route teaching unit 7. In this way, the operator can operate the setting unit 9 while operating
the travel route teaching unit 7 so as to move the traveling unit 1.
[0033] As another embodiment, the setting unit 9 may not be mounted on the main body B. In this case, the setting
unit 9 is a console such as a portable terminal capable of wireless communication. In this way, the operator can set the
washer 100 remotely.
[0034] As still another embodiment, the travel route leaching unit 7 and the selling unit 9 may be integrated. In this
way, it is easy to operate the traveling unit 1 and the setting unit simultaneously.

(2) Structure of cleaning unit

[0035] Next, a structure of the cleaning unit 3 is described with reference to Fig. 1. The cleaning unit 3 cleans the floor
surface F in accordance with a cleaning condition.
[0036] The cleaning unit 3 includes a washing liquid discharge port 31. The washing liquid discharge port 31 is, for
example, a hollow member that discharges washing liquid from one end. For example, the one end of the hollow member
forming the washing liquid discharge port 31 is disposed to a position corresponding to a hollow O1 formed in a fixing
member 351 that fixes a cleaning member 35. Further, the other end of the member is connected to an outlet side of a
washing liquid supply pump 311 that supplies the washing liquid.
[0037] An inlet side of the washing liquid supply pump 311 is connected to an outlet of a washing liquid supply tank
313 that is mounted inside the main body B and stores the washing liquid. With this structure, the washing liquid stored
in the washing liquid supply tank 313 is supplied to the washing liquid discharge port 31 while the supply amount thereof
is adjusted by the washing liquid supply pump 311, and the washing liquid is discharged to the floor surface F from one
end of the washing liquid discharge port 31 through the hollow O1. Water can be used as the washing liquid, for example.
[0038] The cleaning unit 3 includes a squeegee 33. The squeegee 33 is a member that is fixed to a squeegee fixing
member 331 and is disposed on the bottom rear side of the main body B, so as to collect washing liquid remaining on
the floor surface F (used washing liquid after washing the floor surface F). The squeegee 33 extends in a width direction
of the main body B by a predetermined length. When the squeegee 33 moves along with movement of the main body
B, it forms a region defined by a movement track of the main body B and a length of the squeegee 33 in the width
direction (referred to as a squeegee movement track). The squeegee 33 collects washing liquid within the squeegee
movement track.
[0039] The squeegee fixing member 331 is connected to the main body B with a joint J and can rotate about the joint
J within a predetermined angle range (denoted by Θ) (Fig. 5). By the squeegee fixing member 331 being rotated, an
angle of the squeegee 33 in a front and rear direction of the main body B (movement direction of the washer 100) is
changed.
[0040] In another embodiment, the squeegee fixing member 331 may be provided with a suction port 02. The suction
port 02 is connected to a collection member 335 (for example, a container with a hollow) in which negative pressure is
generated by suction by a suction motor 333. In this way, when the collection member 335 generates a negative pressure
by suction by the suction motor 333, the suction port 02 generates a suction force P. As a result, the suction port 02 can
suck washing liquid and dust collected by the squeegee 33 with the suction force P so as to convey the same to the
collection member 335. The suction force P generated at the suction port 02 can be adjusted by adjusting an output of
the suction motor 333, for example.
[0041] In still another embodiment, the squeegee fixing member 331 may be connected to a squeegee lift actuator
337 via the joint J, so that it can move up and down with respect to the floor surface F. In this way, the squeegee 33 can
be arbitrarily set to contact with the floor surface F or to be separated from the floor surface F. As a result, the squeegee
33 can prevent liquid (such as the washing liquid) on the floor surface F from flowing backward from the washer 100, if
necessary.
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[0042] In still another embodiment, when the washer 100 travels backward, the squeegee 33 may be separated from
the floor surface F. In this way, it is possible to prevent liquid or the like on the floor surface F from moving backward
from the washer 100 in backward travel. As a result, the washer 100 can efficiently clean the floor surface F.
[0043] The cleaning unit 3 includes the cleaning member 35. The cleaning member 35 is a member fixed to the fixing
member 351 disposed on a bottom front side of the main body B so as to clean the floor surface F. The fixing member
351 is connected to an output rotation shaft of a cleaning member rotating motor 353. Thus, when the cleaning member
rotating motor 353 rotates, the cleaning member 35 rotates on the floor surface F where the washing liquid exists, so
as to clean the floor surface F.
[0044] In another embodiment, the cleaning member 35 may be connected to a cleaning member pressing actuator
357 via a pressing member 355. In this way, the cleaning member 35 can clean the floor surface F when it rotates while
being pressed to the floor surface F. Cleaning ability of the cleaning member 35 for the floor surface F can be adjusted
by adjusting a rotational frequency of the cleaning member rotating motor 353 and a pressing force of the cleaning
member pressing actuator 357. A floor surface cleaning brush or the like can be used as the cleaning member 35, for
example.
[0045] With the cleaning unit 3 having the structure described above, the washer 100 can perform various cleaning
operations such as cleaning of the floor surface F and collection of liquid (washing liquid) or the like on the floor surface F.

(3) Structure of travel route teaching unit

[0046] Next, an example of a structure of the travel route teaching unit 7 according to the first embodiment is described
with reference to Fig. 2. Fig. 2 is a diagram illustrating an example of a structure of the travel route teaching unit.
[0047] The travel route teaching unit 7 includes handles 71a and 71b. The handles 71a and 71b are attached to left
and right sides of a case 73, respectively. The handles 71a and 71b are used when a user operates the washer 100.
[0048] For example, an operator who grasps the handles 71a and 71b can apply a force to the washer 100 via the
handles 71a and 71b so as to pull the washer 100 toward the operator or to push the washer 100. By adjusting forces
to be applied to the handles 71a and 71b, respectively, the operator can adjust a traveling direction of the washer 100.
For example, when a force to pull the washer 100 is applied to the left handle 71a viewed from the front direction of the
washer 100, the washer 100 turns left.
[0049] The handles 71a and 71b are rotatably attached to the case 73. In addition, the handles 71a and 71b are
connected to the control unit 5 via a travel control command calculation unit 75. The travel control command calculation
unit 75 converts rotations of the handles 71a and 71b to electric signals and outputs the electric signals to the control
unit 5. In this way, the operator can operate the washer 100 (traveling unit 1) by rotating operations of the handles 71a
and 71b.
[0050] For example, the operator may switch between forward travel and backward travel of the washer 100 by
adjusting rotation directions of the handles 71a and 71b. In addition, the travel speed of the washer 100 may be adjusted
by adjusting rotation amounts of the handles 71a and 71b. Furthermore, a rotation amount between a rotation amount
of the handle 71a and a rotation amount of the handle 71b may be differentiated so as to change a travel direction of
the washer 100.
[0051] As another embodiment, the handle 71a may be an input interface to instruct a travel speed in a travel direction,
while the handle 71b may be an input interface to instruct a steering angle.

(4) Structure of setting unit

[0052] Next, a structure of the setting unit 9 is described with reference to Fig. 3. Fig. 3 is a diagram illustrating a
structure of the setting unit.
[0053] The setting unit 9 includes a switch unit 91. The switch unit 91 selects an operation mode of the washer 100
and outputs the same to the control unit. As the operation mode of the washer 100, an autonomous cleaning mode and
a manual operation mode exist. The autonomous cleaning mode is an operation mode in which the washer 100 auton-
omously travels and cleans the floor surface F. On the other hand, the manual operation mode is an operation mode in
which the washer 100 can be manually operated by the operator.
[0054] The switch unit 91 can include a selector switch as illustrated in Fig. 3, for example. In this case, the autonomous
cleaning mode can be selected by switching the switch unit 91 to "AUTOMATIC" illustrated in Fig. 3, for example. On
the other hand, the manual operation mode can be selected by switching the switch unit 91 to "MANUAL" illustrated in
Fig. 3, for example.
[0055] The setting unit 9 includes a manual operation recording switch 92. The manual operation recording switch 92
is a switch to start or finish recording of a manual operation of the washer 100 by the operator. Specifically, when the
operation mode is set to the manual operation mode by the switch unit 91 and then the manual operation recording
switch 92 is switched, a manual operation teaching mode starts as a sub operation mode of the manual operation mode.
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In the manual operation teaching mode, a cleaning condition and a travel route set by the manual operation of the
operator are taught to the washer 100. On the other hand, when the manual operation recording switch 92 is switched
during execution of the manual operation teaching mode, the manual operation teaching mode ends.
[0056] As the manual operation teaching mode can be started and stopped with the manual operation recording switch
92, the manual operation teaching mode can start or end at any timing. As a result, a cleaning schedule 500 desired by
the operator can be generated.
[0057] The manual operation recording switch 92 can be a push button switch as illustrated in Fig. 3, for example. In
this case, the manual operation recording switch 92 is switched by pressing the push button switch.
[0058] In another embodiment, when the manual operation recording switch 92 is switched during execution of the
manual operation teaching mode, the operation mode may be switched from the manual operation teaching mode to
the manual operation mode. In this way, the operator can continue the manual operation of the washer 100 even when
the manual operation teaching mode is switched to the manual operation mode.
[0059] The setting unit 9 includes a cleaning condition teaching unit 93. The cleaning condition teaching unit 93 receives
an input of the cleaning condition by the operator and outputs the same to a cleaning control command calculation unit
94. The cleaning control command calculation unit 94 is a signal conversion circuit or a computer system which converts
the cleaning condition inputted by the cleaning condition teaching unit 93 into a signal that the control unit 5 can handle.
[0060] As illustrated in Fig. 3, the cleaning condition teaching unit 93 includes a cleaning condition adjusting unit 931.
The cleaning condition adjusting unit 931 includes a supply amount adjusting unit 931a that sets a supply amount S of
the washing liquid discharged from the washing liquid discharge port 31 (an example of a discharge amount) as the
taught cleaning condition. The supply amount adjusting unit 931a can include a push button switch, for example, and it
can set the supply amount S based on the number of pressing the button.
[0061] In another embodiment, the cleaning condition adjusting unit 931 may include a suction force adjusting unit
931b that sets the suction force P of the suction port 02 as the taught cleaning condition. The suction force adjusting
unit 931b is a push button switch, for example, and it can adjust the suction force P based on the number of pressing
the button. In this way, it is possible to adjust a range in which washing liquid can be sucked on the floor surface F.
[0062] In still another embodiment, the cleaning condition adjusting unit 931 may include a cleaning ability adjusting
unit 931c that sets cleaning ability W of the cleaning member 35 on the floor surface F as the taught cleaning condition.
The cleaning ability adjusting unit 931c is a push button switch, for example, and it can adjust the cleaning ability W of
the cleaning member 35 on the floor surface F based on the number of pressing the button.
[0063] In still another embodiment, the cleaning condition adjusting unit 931 may include all the supply amount adjusting
unit 931a, the suction force adjusting unit 931b, and the cleaning ability adjusting unit 931c. In this way, it is possible to
set the taught cleaning condition in which the supply amount S of the washing liquid, the suction force P of the suction
port O2, and/or the cleaning ability W of the floor surface F are individually adjusted.
[0064] The cleaning condition teaching unit 93 includes an operation switch unit 933. The operation switch unit 933
includes a supply switch unit 933a to start or stop supplying the washing liquid from the washing liquid discharge port
31. The supply switch unit 933a can be constituted of a push button switch, for example, and it can switch between start
and stop of the supply of the washing liquid when the button is pressed.
[0065] In another embodiment, the operation switch unit 933 may include a suction switch unit 933b to instruct start
or stop the suction by the suction port 02. The suction switch unit 933b is a push button switch, for example, and it can
switch between start and stop of the suction when the button is pressed.
[0066] In still another embodiment, the operation switch unit 933 may include a cleaning switch unit 933c to instruct
start or stop of the cleaning of the floor surface F by the cleaning member 35. The cleaning switch unit 933c is a push
button switch, for example, and it can switch between start and stop of the cleaning the floor surface F when the button
is pressed.
[0067] In still another embodiment, the operation switch unit 933 may include the supply switch unit 933a, the suction
switch unit 933b, and the cleaning switch unit 933c. In this way, start and stop of the supply of the washing liquid, the
suction from the suction port 02, and/or the cleaning of the floor surface F can be individually switched.
[0068] As a result, the washer 100 can perform, for example, a cleaning operation in which the suction of the washing
liquid starts by pressing the suction switch unit 933b after stopping the supply of the washing liquid by the supply switch
unit 933a, and/or a cleaning operation in which cleaning of the floor surface F starts by pressing the cleaning switch unit
933c after an elapsed time from the stop of the supply of the washing liquid by the supply switch unit 933a. This elapsed
time is necessary for the washing liquid to settle on the floor surface F.
[0069] The setting unit 9 includes the cleaning control command calculation unit 94. The cleaning control command
calculation unit 94 is a signal conversion circuit or a computer system that converts the taught cleaning condition set by
the cleaning condition adjusting unit 931 and the switch instruction from the operation switch unit 933 into a signal that
the control unit 5 can handle, and it outputs the signal to the control unit 5.
[0070] The setting unit 9 includes a setting operation unit 95. The setting operation unit 95 includes a push switch, for
example, and it receives an input of various settings for the washer 100 and outputs the same to the control unit 5 via
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a setting conversion unit 96. The setting operation unit 95 sets enable or disable of modifying the generated cleaning
schedule 500, a degree of fragmentation of the movement track described later, parameters of a virtual model of the
washer 100, and the like.
[0071] The setting conversion unit 96 is a signal conversion circuit or a computer system that converts the input
received by the setting operation unit 95 into a signal that the control unit 5 can handle.
[0072] In another embodiment, the setting unit 9 may include a display 97. The display 97 displays various settings
information currently set for the washer 100. The display 97 is, for example, a liquid crystal display, an organic EL display,
or other display.
[0073] The display 97 displays, for example, the supply amount S of the washing liquid from the washing liquid discharge
port 31, the cleaning ability W of the cleaning member 35 for the floor surface F, and/or the suction force P of the suction
port O2 as the set cleaning condition. In this way, the operator can confirm the displayed cleaning condition while
performing the cleaning operation.
[0074] In another embodiment, the display 97 may further display the current operation mode (the autonomous cleaning
mode, the manual operation mode, or the manual operation teaching mode), operation time, remaining capacity of the
battery for driving the washer 100, or the like. In still another embodiment, the display 97 may display various setting
procedures when making various settings for the washer 100 with the setting operation unit 95. In this way, information
on the washer 100 is provided to the user in a visual manner, so that the user can operate the setting unit 9 based on
the displayed information.
[0075] In another embodiment, the display 97 is provided with a touch panel. In this case, the functionality of the switch
unit 91, the manual operation recording switch 92, the cleaning condition teaching unit 93, and/or the setting operation
unit 95, which are described above, may be realized with the touch panel.

(5) Structure of control unit

(5-1) Overall structure of control unit

[0076] A structure of the control unit 5 is described below. First, an overall structure of the control unit 5 is described
with reference to Fig. 4. Fig. 4 is a diagram illustrating an overall structure of the control unit. The whole or a part of
functional blocks of the control unit 5 described below may be realized by a program that can be executed on the computer
system constituting the control unit 5. In this case, the program may be stored in a memory unit and/or a storage device.
The whole or a part of functional blocks of the control unit 5 may be realized as a custom IC such as a System on Chip (SoC).
[0077] The control unit 5 may include a single computer system or may include a plurality of computer systems. In the
case where a plurality of computer systems constitute the control unit 5, for example, the functions to be realized with
the plurality of functional blocks of the control unit 5 can be assigned to the plurality of computer system in any ratio for
execution.
[0078] The control unit 5 includes a cleaning control unit 51. The cleaning control unit 51 supplies powers (referred to
as cleaning unit controlled variables) to the cleaning member rotating motor 353, the washing liquid supply pump 311
and the suction motor 333, respectively, so as to control the rotation speeds and outputs of the motors and the pump.
In addition, the cleaning control unit 51 supplies power (cleaning unit controlled variable) to the cleaning member pressing
actuator 357 to control an operation amount thereof.
[0079] In the case where the squeegee lift actuator 337 is provided, the cleaning control unit 51 may output to the
actuator a drive signal to move squeegee 33 up and down.
[0080] The cleaning control unit 51 receives the taught cleaning condition from the cleaning condition teaching unit
93 via the cleaning control command calculation unit 94, and it controls the cleaning member rotating motor 353, the
washing liquid supply pump 311, and the suction motor 333, on the basis of the taught cleaning condition.
[0081] In addition, the cleaning control unit 51 receives a reproduced cleaning condition (described later) from the
control integration unit 55 and controls the cleaning unit 3 based on the reproduced cleaning condition.
[0082] The control unit 5 includes a travel control unit 53. The travel control unit 53 controls the travel motor 11 on the
basis of the travel control command based on the rotation amount and the rotation direction of the handles 71a and 71b
inputted from the travel route teaching unit 7, or on the basis of the reproduced travel control command inputted from
the control integration unit 55.
[0083] In addition, the travel control unit 53 calculates the rotation speed of the travel motor 11 based on the pulsed
signal outputted from an encoder 111 attached to the output rotation shaft of the travel motor 11. In this way, the travel
control unit 53 can control the travel motor 11 while monitoring the rotation speed of the travel motor 11 (i.e. the rotation
speed of the main wheel 13).
[0084] The control unit 5 includes the control integration unit 55. The control integration unit 55 integrally controls
cleaning and travel operation of the washer 100. Specifically, the control integration unit 55 calculates position information
that indicates which position on the floor surface F the washer 100 is moving based on information obtained by a front
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detector 5551a, a rear detector 5551b, and/or the encoder 111.
[0085] When executing the manual operation teaching mode, the control integration unit 55 receives the cleaning
condition as the taught cleaning condition from the cleaning control unit 51, and it generates the cleaning schedule 500
using the position information and the taught cleaning condition described above.
[0086] On the other hand, when executing the autonomous cleaning mode, the control integration unit 55 calculates
the reproduced cleaning condition and the reproduced travel control command based on the data stored in the cleaning
schedule 500, and it outputs the reproduced cleaning condition to the cleaning control unit 51 and outputs the reproduced
travel control command to the travel control unit 53.
[0087] In this way, when executing the autonomous cleaning mode, the cleaning control unit 51 controls the cleaning
member rotating motor 353, the washing liquid supply pump 311, the suction motor 333, and/or the cleaning member
pressing actuator 357 based on the reproduced cleaning condition, so that the washer 100 can autonomously perform
the cleaning operation. In addition, the travel control unit 53 controls the travel motor 11 based on the reproduced travel
control command, so that the washer 100 can autonomously travel.
[0088] The control unit 5 includes a storage unit 57. The storage unit 57 is a part or the whole of a storage area of the
storage device of the computer system constituting the control unit 5, and it stores various information of the washer
100. Specifically, the storage unit 57 stores the cleaning schedule 500 generated by the control integration unit 55 and
various settings for the washer 100 inputted from the setting operation unit 95 and the setting conversion unit 96.
[0089] The storage unit 57 stores the virtual model of the washer 100 as illustrated in Fig. 5. Fig. 5 is a diagram
illustrating an example of the virtual model of the washer. This virtual model is used for calculating the squeegee
movement track described later and washing liquid discharge positions corresponding to individual taught position
information.
[0090] In the virtual model illustrated in Fig. 5, a point Pc is a center position of the washer 100. Position information
estimated by a position estimating unit 5555 is coordinates of the point Pc. A point Pp is a position of the washing liquid
discharge port 31, and a point Pj is a position of the joint J. The length Lpc between the point Pc and the point Pp and
the length Lcj between the point Pc and the point Pj are constant.
[0091] A point Ps is a position of the suction port 02 (center position of the squeegee 33). A point Psl is a position on
the left end of the squeegee 33 (when viewing the washer 100 in the forward travel direction), and a point Psr is a position
on the right end of the squeegee 33. The length Ls between the point Psl and the point Psr is a width of the squeegee
33 and has a constant value (w). In addition, the length Ljs between the point Pj and the point Ps (corresponding to the
length of the squeegee fixing member 331) is constant.
[0092] In addition, in the virtual model of this embodiment, a position Pw of the washing liquid supplied (discharged)
from the washing liquid discharge port 31 is defined at each of vertexes of an inscribed octagon of a circle that is a little
smaller than the cleaning member 35. Thus, in the virtual model, the dispersion of the washing liquid supplied from the
washing liquid discharge port 31 on the floor surface F that is caused by the rotation of the cleaning member 35 can be
taken into consideration.
[0093] In another embodiment, the position Pw of the washing liquid may be defined at each of vertexes of a polygon
other than the octagon (such as a triangle, a quadrangle, a pentagon, or a hexagon), which is inscribed in a circle a little
smaller than the cleaning member 35. A polygon to be selected can be appropriately determined on the basis of processing
ability of a cleaning schedule modifying unit 557 (control unit 5), for example.
[0094] The cleaning control unit 51, the travel control unit 53, and the control integration unit 55 can read the various
settings of the washer 100 and/or the cleaning schedule 500 stored in the storage unit 57 as necessary, so as to execute
various adjustments and controls based on the same.
[0095] In another embodiment, the control unit 5 may include a data recording device (not shown) to record information
such as the cleaning schedule 500 stored in the storage unit 57 in other storage media. In still another embodiment, the
control unit 5 may include a connection terminal such as a Universal Serial Bus (USB) port or the like, which enables
connection to the data recording device.
[0096] In this way, information such as the cleaning schedule 500 stored in the storage unit 57 can be stored in other
storage media.

(5-2) Structure of cleaning control unit

[0097] A structure of the cleaning control unit 51 that controls the cleaning unit 3 is described in detail below with
reference to Fig. 6. Fig. 6 is a diagram illustrating a detailed structure of the cleaning control unit.
[0098] The cleaning control unit 51 includes a cleaning switch unit 511. The cleaning switch unit 511 has three terminals
a, b, and c. The terminal a is connected to the cleaning condition teaching unit 93, the terminal b is connected to a
cleaning unit control unit 513 and the control integration unit 55, and the terminal c is connected to the control integration
unit 55. If the setting unit 9 includes the display 97, the terminal b may be connected to the display 97.
[0099] The cleaning switch unit 511 selects either to connect the terminal b and the terminal a or to connect the terminal
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b and the terminal c, on the basis of the operation mode selected by the switch unit 91, so as to determine which of the
taught cleaning condition and the reproduced cleaning condition should be output to the cleaning unit control unit 513.
[0100] Specifically, if the manual operation mode (including the manual operation teaching mode) is selected by the
switch unit 91, the cleaning switch unit 511 connects the terminal a and the terminal b so that the cleaning condition
teaching unit 93 is connected to the cleaning unit control unit 513 and the control integration unit 55. In this way, when
the manual operation mode or the manual operation teaching mode is executed, the cleaning switch unit 511 can transmit
the taught cleaning condition set by the cleaning condition teaching unit 93 to the cleaning unit control unit 513 and the
control integration unit 55. In addition, when the display 97 is connected to the terminal b, the taught cleaning condition
can be displayed on the display 97.
[0101] On the other hand, if the autonomous cleaning mode is selected by the switch unit 91, the cleaning switch unit
511 connects the terminal b and the terminal c, so that the control integration unit 55 is connected to the cleaning unit
control unit 513. In this way, when the autonomous cleaning mode is executed, the cleaning switch unit 511 can transmit
the reproduced cleaning condition outputted from the control integration unit 55 to the cleaning unit control unit 513. In
addition, if the display 97 is connected to the terminal b, the reproduced cleaning condition can be displayed on the
display 97.
[0102] The cleaning unit control unit 513 calculates controlling variables to be outputted to the cleaning member
rotating motor 353, the cleaning member pressing actuator 357, the washing liquid supply pump 311, and/or the suction
motor 333, on the basis of the received taught cleaning condition or the reproduced cleaning condition, and it outputs
drive powers corresponding to the controlling variables to the motor, the pump, and/or the actuator described above.
[0103] Specifically, the cleaning unit control unit 513 calculates the rotational frequency of the cleaning member rotating
motor 353, and/or the pressing force of the cleaning member pressing actuator 357, on the basis of the cleaning ability
W for the floor surface F as the cleaning condition, and it outputs the drive powers corresponding to the rotational
frequency and the pressing force to the cleaning member rotating motor 353 and the cleaning member pressing actuator
357, respectively, so as to control the cleaning ability of the cleaning member 35 for the floor surface F.
[0104] The cleaning unit control unit 513 calculates a washing liquid flow amount of the washing liquid supply pump
311 on the basis of the supply amount S of the washing liquid as the cleaning condition, and it outputs the drive power
corresponding to the flow amount to the washing liquid supply pump 311, so as to control the washing liquid amount
discharged from the washing liquid discharge port 31.
[0105] The cleaning unit control unit 513 calculates the rotational frequency (and/or output) of the suction motor 333
on the basis of the suction force P as the cleaning condition, and it outputs the drive power corresponding to the rotational
frequency (and/or output) to the suction motor 333, so as to control the suction force of the suction port 02.
[0106] Further, if the cleaning unit 3 includes the squeegee lift actuator 337, the cleaning unit control unit 513 outputs
the drive signal to move the squeegee 33 up and down to the actuator, so that the squeegee 33 can move up and down.

(5-3) Structure of travel control unit

[0107] A structure of the travel control unit 53 that controls the traveling unit 1 is described in detail below with reference
to Fig. 7. Fig. 7 is a diagram illustrating a detailed structure of the travel control unit.
[0108] The travel control unit 53 includes a travel switch unit 531. The travel switch unit 531 includes three terminals
d, e, and f. The terminal d is connected to the travel route teaching unit 7, the terminal e is connected to motor control
unit 533, and the terminal f is connected to the control integration unit 55.
[0109] The travel switch unit 531 selects either to connect the terminal e and the terminal d or to connect the terminal
e and the terminal f, on the basis of the operation mode selected by the switch unit 91.
[0110] Specifically, if the manual operation mode (including the manual operation teaching mode) is selected by the
switch unit 91, the travel switch unit 531 connects the terminal e and the terminal d, so that the travel route teaching unit
7 is connected to the motor control unit 533. In this way, when the manual operation mode or the manual operation
teaching mode is executed, the travel switch unit 531 can transmit to the motor control unit 533 a signal indicating the
rotation amount and/or the rotation direction of the handles 71a and 71b of the travel route teaching unit 7.
[0111] On the other hand, if the autonomous cleaning mode is selected by the switch unit 91, the travel switch unit
531 connects the terminal e and the terminal f, so that the control integration unit 55 is connected to the motor control
unit 533. In this way, when the autonomous cleaning mode is executed, the travel switch unit 531 can transmit the
reproduced travel control command outputted from the control integration unit 55 to the motor control unit 533.
[0112] The motor control unit 533 calculates a target rotation speed of the travel motor 11 on the basis of the inputted
rotation amount/rotation direction of the handles 71a and 71b or the reproduced travel control command, and it outputs
to the travel motor 11 the drive power for rotating the travel motor 11 at the target rotation speed.
[0113] The motor control unit 533 calculates and feeds back the actual rotation speed of the travel motor 11 on the
basis of the pulsed signal from the encoder 111, and it calculates the drive power to be output to the travel motor 11.
Therefore, the motor control unit 533 controls the travel motor 11 using, for example, Proportional Integral (PI) control
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theory, Proportional Integral Differential (PID) control theory, or the like.
[0114] In this embodiment, the travel motor 11 and the main wheel 13 are disposed on each of the bottom left and
right ends of the main body B. In this case, the motor control unit 533 independently controls rotation speeds and rotation
directions of the two travel motors 11 on the left and right sides, so as to determine the travel direction of the washer 100.
[0115] In another embodiment, if the control unit 5 includes a plurality of computer systems, the motor control unit 533
may be one of the computer systems. In other words, only the function of the motor control unit 533 may be realized by
a single computer system. In this case, the motor control unit 533 is a motor control device using, for example, the PI
control theory or the PID control theory.

(5-4) Structure of control integration unit

[0116] A structure of the control integration unit 55 is described in detail below with reference to Fig. 8. Fig. 8 is a
diagram illustrating a detailed structure of the control integration unit.
[0117] The control integration unit 55 includes a taught data obtaining unit 551. The taught data obtaining unit 551
obtains the taught position information and the taught cleaning condition at a taught data obtaining time when the manual
operation teaching mode is executed. Specifically, the taught data obtaining unit 551 receives the taught data obtaining
time and the taught position information from an SLAM unit 555 (described later). The taught data obtaining unit 551
receives the taught cleaning condition at the taught data obtaining time from the cleaning control unit 51. A system clock
of the control unit 5 can be used as the taught data obtaining time, for example.
[0118] The taught data obtaining unit 551 outputs the obtained taught data obtaining time, taught position information,
and taught cleaning condition to a cleaning schedule generation unit 553.
[0119] The cleaning schedule generation unit 553 generates the cleaning schedule 500 by associating the taught
position information obtained from the taught data obtaining unit 551, the taught cleaning condition, and the taught data
obtaining time with each other, and it stores the cleaning schedule 500 in the storage unit 57.
[0120] The SLAM unit 555 estimates information on the position of the washer 100 in a predetermined coordinate
system (position information), on the basis of information on an obstacle in front of the washer 100 obtained by the front
detector 5551a (Fig. 1) disposed at the front part of the main body B, information on an obstacle in rear of the washer
100 obtained by the rear detector 5551b (Fig. 1) disposed at the rear part of the main body B, and a rotation amount of
the travel motor 11 obtained by the encoder 111.
[0121] Each of the front detector 5551a and the rear detector 5551b is a laser range finder (LRF) having a detection
range of 180 degrees or more, for example. When the laser range finders are used as the front detector 5551a and the
rear detector 5551b, a distance between the traveling unit 1 and an obstacle, and a direction to the obstacle are obtained
as the information on the obstacle.
[0122] In another embodiment, a detection range (detection angle and/or detection distance) of the front detector
5551a may be larger than the detection range of the rear detector 5551b. In this way, it is possible to obtain the information
on an obstacle in front of the washer 100 in a larger range.
[0123] The control integration unit 55 includes the cleaning schedule modifying unit 557. The cleaning schedule mod-
ifying unit 557 calculates the movement track of the squeegee 33 (referred to as the squeegee movement track) when
the washer 100 moves according to the cleaning schedule 500, on the basis of the position of the squeegee 33 and the
width of the squeegee 33 in each taught position information stored in the cleaning schedule 500, and determines
whether or not a washing liquid discharge position stored in the current cleaning schedule 500 is included in the calculated
squeegee movement track.
[0124] As a result of the determination, if the current cleaning schedule 500 contains a washing liquid discharge
position that is not included in the calculated squeegee movement track, the cleaning schedule modifying unit 557
modifies the current cleaning schedule 500 so that the washing liquid discharge position is included in the squeegee
movement track, and thus it generates a new cleaning schedule and stores the same in the storage unit 57. The detail
of a method of modifying the cleaning schedule 500 by the cleaning schedule modifying unit 557 will be described later.
[0125] The control integration unit 55 includes a cleaning reproduction unit 559. The cleaning reproduction unit 559
calculates the reproduced cleaning condition and the reproduced travel control command at a predetermined elapsed
time from start of execution of the autonomous cleaning mode, on the basis of the taught data obtaining time, the taught
cleaning condition, and the taught position information stored in the cleaning schedule 500, when the autonomous
cleaning mode is executed, and it outputs the calculated reproduced cleaning condition and reproduced travel control
command to the cleaning control unit 51 and the travel control unit 53, respectively.

(5-5) Structure of SLAM unit

[0126] The details of structure of the SLAM unit 555 are described below with reference to Fig. 8. The SLAM unit 555
according to this embodiment estimates a position (position information) of the washer 100 and generates map infor-
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mation, by a simultaneous localization and mapping (SLAM) method.
[0127] The SLAM unit 555 includes a map generation unit 5553. The map generation unit 5553 generates the map
information using information on an obstacle (such as a wall) in the front obtained by the front detector 5551a and
information on an obstacle in the rear obtained by the rear detector 5551b. The map information is used for estimating
the position information by the position estimating unit 5555. The map information includes a local map and a global map.
[0128] The local map is map information on an obstacle (a position of the obstacle) around the washer 100. The local
map is generated by coordinate conversion of the information on the obstacle in the front obtained by the front detector
5551a and the information on the obstacle in the rear obtained by the rear detector 5551b, as necessary.
[0129] The global map is map information on an obstacle (a position of the obstacle) in the environment (movement
environment) in which the washer 100 travels when it cleans the floor surface F. The global map is generated based on
the local map obtained when the manual operation teaching mode is executed. Therefore, the local map is stored in the
storage unit 57 in association with time when it is obtained (for example, the taught data obtaining time).
[0130] In another embodiment, the local map may be stored in the storage unit 57 in association with an estimated
position of the washer 100 when it is obtained.
[0131] In still another embodiment, the global map may be generated using dedicated software, a CAD, or the like. In
this case, the global map generated by the software or the like is converted into data that the control unit 5 of the washer
100 can handle.
[0132] The map generation unit 5553 allocates a local map associated with a certain elapsed time and a local map
associated with time near the above certain elapsed time to a position of the washer 100 at each elapsed time (allocates
the center of the local map to a position of the washer 100 corresponding to the elapsed time), so as to generate map
information indicating a part of the movement environment (for example, a range necessary for estimating the position)
as the global map.
[0133] In addition, the map generation unit 5553 deletes a part of the global map generated in the past, the part
becoming unnecessary for position estimation.
[0134] In another embodiment, if a "loop route problem" (that causes mismatch between a part of the global map
generated in the early stage and the global map generated in the final stage) does not occur, in the case where the
movement environment does not form a loop route or other case, map information indicating the entire movement
environment may be generated as the global map.
[0135] The SLAM unit 555 includes the position estimating unit 5555. The position estimating unit 5555 estimates
position information on a position of the washer 100 in a predetermined coordinate system, on the basis of the global
map generated by the map generation unit 5553, the local map, and a rotation amount of the travel motor 11.
[0136] Specifically, the position information is estimated as follows. It is assumed as one example that a reach position
of the washer 100 is estimated when it moves from the position (an estimated position) at a predetermined time (denoted
by tk) to the reach position at the next time (denoted by tk+1).
[0137] First, the position estimating unit 5555 calculates a rotation amount of the main wheel 13 during the period
from the time tk to the time tk+1 based on the number of pulses outputted from the encoder 111 during the period from
the time tk to the time tk+1, and it estimates a movement distance of the washer 100 due to the rotation of the main wheel
13 based on the rotation amount (dead reckoning).
[0138] Next, the position estimating unit 5555 moves a posterior probability at the time tk (corresponding to a probability
distribution indicating a relationship between a position of the washer 100 and a probability of existence of the washer
100 at the position at the time tk) by the movement distance of the washer 100 due to the rotation of the main wheel 13,
so as to calculate a prior probability at the time tk+1.
[0139] In another embodiment, the position estimating unit 5555 may enlarge a width of the probability distribution
(standard deviation) of the posterior probability after the movement by the movement distance due to the rotation of the
main wheel 13, so as to make the prior probability at the time tk+1. In this way, it is possible to calculate the prior probability
considering slip between the main wheel 13 and the floor surface F.
[0140] After that, the position estimating unit 5555 obtains the local map at the time tk+1 and the global map from the
map generation unit 5553, performs map matching between the local map at the time tk+1 and the global map, and
estimates position information of the washer 100 at the time tk+1.
[0141] Specifically, for example, the local map at the time tk+1 is allocated at some positions near the estimated position
calculated based on the rotation amount of the main wheel 13 on the global map, the local map is rotated about the
center thereof if necessary (for example, if the direction of the washer 100 is changed), and thus the map matching is
performed.
[0142] On the basis of the result of the map matching, the position estimating unit 5555 calculates likelihood (indicating
a relationship between a position of the allocated local map and a matching degree between the global map and the
local map at the position).
[0143] After that, the position estimating unit 5555 multiplies the likelihood and the prior probability at the time tk+1 so
as to calculate the posterior probability at the time tk+1. The position estimating unit 5555 estimates the position at which
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the posterior probability at the time tk+1 has a maximum value, i.e. the position estimated to have the highest probability
of existence of the washer 100, to be the position (position information) of the washer 100 at the time tk+1.
[0144] The posterior probability at the time tk+1 is used as a prior probability in the next position estimation.
[0145] As described above, the position estimating unit 5555 performs the position estimation using the movement
distance based on the rotation amount of the main wheel 13 and the map information obtained using the front detector
5551a and the rear detector 5551b, Thus, an error contained in the movement distance based on the rotation amount
of the main wheel 13 (mainly due to the slip between the main wheel 13 and the floor surface F) and an error contained
in the map information (mainly due to the noise components contained in the information obtained by the front detector
5551a and the rear detector 5551b) are reduced in an complementary manner. Consequently, the position estimation
can be performed accurately.
[0146] The SLAM unit 555 includes an elapsed time determining unit 5557. The elapsed time determining unit 5557
determines the taught data obtaining time and the elapsed time from start of execution of the autonomous cleaning
mode. In this embodiment, the elapsed time determining unit 5557 uses a clock function of a microcomputer system
constituting the control unit 5, for example, so as to determine the taught data obtaining time.
[0147] On the other hand, the elapsed time from start of execution of the autonomous cleaning mode is determined
on the basis of the position estimated by the position estimating unit 5555. Specifically, for example, the taught data
obtaining time associated with the position closest to the position of the washer 100 estimated by the position estimating
unit 5555 among positions stored in the cleaning schedule 500 is determined as the elapsed time.
[0148] In another embodiment, the elapsed time described above may be calculated by extracting two positions close
to the position estimated by the position estimating unit 5555 from the cleaning schedule 500 and performing linear
interpolation between the two positions. In this way, more accurate elapsed time can be calculated.
[0149] As the elapsed time from start of execution of the autonomous cleaning mode is determined on the basis of
the position estimated by the position estimating unit 5555, the washer 100 can autonomously reproduce the cleaning
operation while accurately grasping the timing and place at which the taught cleaning condition is performed when the
autonomous cleaning mode is executed.
[0150] For example, when the washer 100 reduces the moving speed or stops the movement that are not indicated
in the cleaning schedule 500 to avoid an obstacle during the execution of the autonomous cleaning mode, the case
where the cleaning operation proceeds as time elapses and the cleaning operation that should not be executed at the
current position is executed can be avoided.

(6) Operation of autonomously traveling floor washer

(6-1) Basic operation

[0151] An operation of the washer 100 is described below. First, a basic operation of the washer 100 is described with
reference to Fig. 9A. Fig. 9A is a flowchart showing a basic operation of the washer.
[0152] When the washer 100 starts its operation, the control unit 5 checks a state of the switch unit 91 (Step S1). If
the switch unit 91 selects "AUTOMATIC" (in the case of the "Autonomous cleaning mode" in Step S1), the autonomous
cleaning mode is executed (Step S2), and the washer 100 autonomously performs the cleaning operation in accordance
with the cleaning schedule 500 stored in the storage unit 57.
[0153] On the other hand, if the switch unit 91 selects "MANUAL" (in the case of the "Manual operation mode" in Step
S1), the control unit 5 determines that the operation mode to be executed is the manual operation mode.
[0154] If it is detected that the manual operation recording switch 92 is pressed during the execution of the manual
operation mode (in the case of "Yes" in Step S3), the control unit 5 changes the operation mode to the manual operation
teaching mode (Step S4). As a result, the cleaning operation by the operator after the timing when the manual operation
recording switch 92 is pressed is stored as the cleaning schedule 500.
[0155] On the other hand, if the manual operation recording switch 92 is not pressed (in the case of "No" in Step S3),
the execution of the manual operation mode is maintained, in which the cleaning operation of the washer 100 by the
operator’s operation is not recorded (Step S5).
[0156] In the Step S4 described above, the control unit 5 monitors whether or not the manual operation recording
switch 92 is pressed during the execution of the manual operation teaching mode. If the manual operation recording
switch 92 is pressed during the execution of the manual operation teaching mode, the operation mode is switched to
the manual operation mode at this timing, the cleaning operation after this timing is not recorded in the cleaning schedule
500. In other words, by pressing the manual operation recording switch 92 when the manual operation teaching mode
is executed, the operator can stop the recording (teaching) of the cleaning operation at any timing.
[0157] As described above, the washer 100 according to this embodiment can execute the autonomous cleaning
mode, the manual operation mode, and the manual operation teaching mode in accordance with selection of the operation
mode by the switch unit 91 and whether or not the manual operation recording switch 92 is pressed.
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(6-2) Operation of manual operation teaching mode

[0158] The operation of the manual operation teaching mode executed in the above-mentioned Step S4 is described
below with reference to Fig. 9B. Fig. 9B is a flowchart showing an operation of the manual operation teaching mode.
[0159] For example, when the manual operation of the washer 100 is started after the manual operation recording
switch 92 is pressed, or when the manual operation recording switch 92 is pressed during the manual operation (Step
S41), the teaching of the manual operation is started, and the generation of the cleaning schedule 500 is started.
[0160] Specifically, at timing when the manual operation recording switch 92 is pressed (elapsed time:0), the supply
amount S of the washing liquid outputted from the cleaning control unit 51 to the washing liquid supply pump, the suction
force P outputted to the suction motor 333, and the cleaning ability W outputted to the cleaning member rotating motor
353 and the cleaning member pressing actuator 357, at this timing, are inputted to the taught data obtaining unit 551 as
the taught cleaning condition at the elapsed time of 0.
[0161] In addition, the position estimating unit 5555 is instructed to estimate a position of the washer 100 at the elapsed
time of 0, and the estimated position information is inputted as the taught position information.
[0162] The taught position information and the taught cleaning condition at the elapsed time of 0 are inputted to the
cleaning schedule generation unit 553 from the taught data obtaining unit 551. The taught position information and the
taught cleaning condition are associated with the elapsed time of 0 and stored in the storage unit 57 as the cleaning
schedule 500.
[0163] After that, the taught data obtaining unit 551 monitors elapsed time determined by the elapsed time determining
unit 5557. If the elapsed time is the taught data obtaining time (in the case of "Yes" in Step S42), the taught data obtaining
unit 551 receives a position at the taught data obtaining time as the taught position information from the position estimating
unit 5555, and it receives a cleaning condition at the taught data obtaining time as the taught cleaning condition from
the cleaning control unit 51 (Step S43). In this way, the taught position information and the taught cleaning condition
can be obtained every taught data obtaining time.
[0164] The taught data obtaining time described above can be every predetermined time (for example, 500 ms) after
the manual operation recording switch 92 is pressed, for example.
[0165] The cleaning schedule generation unit 553 associates the taught position information and the taught cleaning
condition obtained by the taught data obtaining unit 551 with the taught data obtaining time when they are obtained, and
stores them in the cleaning schedule 500 (Step S44).
[0166] The Steps S41 to S44 described above are performed repeatedly until the cleaning operation by the operator
is finished (until becoming "Yes" in Step S45), and hence the taught position information and the taught cleaning condition
from the start to the end of the cleaning operation by the operator can be stored as the cleaning schedule 500.
[0167] The end of the cleaning operation (storing thereof) can be instructed by pressing the manual operation recording
switch 92 during the execution of the manual operation teaching mode. In another embodiment, it may be possible that
the end of the cleaning operation (storing thereof) can be instructed by an emergency stop instruction such as an
emergency stop button.
[0168] In this embodiment, the cleaning schedule generation unit 553 further calculates a radius of curvature ρ at each
point that the washer 100 has passed and stores the same in the cleaning schedule 500 (Step S46).
[0169] Specifically, the cleaning schedule generation unit 553 calculates the radius of curvature p that is, for example,
a radius ("R" in the following equation) of a circle (defined by (x-a)2+(y-b)2 = R2, for example), which passes a target
position to calculate the radius of curvature p, a position that was reached by the washer 100 in the past and is separated
from the target position by a predetermined distance, and a position that will be reached by the washer 100 in the future
and is separated from the target position by a predetermined distance, in the cleaning schedule 500.
[0170] By performing the Steps S41 to S46 described above, the cleaning schedule 500 as illustrated in Fig. 10 is
generated. Fig. 10 is a diagram illustrating an example of the cleaning schedule.
[0171] The cleaning schedule illustrated in Fig. 10 is defined in the x-y coordinate system as illustrated in Fig. 11.
Specifically, the x-axis is defined as the horizontal direction in Fig. 11, while the y-axis is defined as the vertical direction.
In addition, an angle θ is defined as an increasing angle in a counterclockwise direction from the x-axis. The x-axis is
defined as an angle of 0. In this coordinate system, an angle between the x-axis and the front and rear direction (straight
moving direction) of the washer 100 is defined as the "direction" of the washer 100. Fig. 11 illustrates an example of the
coordinate system in which the position information is defined.
[0172] In the cleaning schedule 500 illustrated in Fig. 10, T0, T1, ... Tn are the taught data obtaining time. Coordinates
(x0, y0, θ0), (x1, y1, θ1), ... (xn, yn, θn) are the taught position information at the corresponding taught data obtaining time.
Coordinates (x0, y0), (x1, y1), ... (xn, yn) are the position information of the washer 100 (coordinate values) in the x-y
coordinate system at the corresponding taught data obtaining time, and θ0, θ1, ... θn are the angle of the directions of
the washer 100 at the corresponding taught data obtaining time.
[0173] In the cleaning schedule 500, S0, S1, ... Sn are the supply amounts of the washing liquid at the corresponding
taught data obtaining time. Symbols W0, W1, ... Wn are the cleaning abilities for the floor surface F at the corresponding
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taught data obtaining time. Symbols P0, P1, ... Pn are the suction forces of the suction port 02 at the corresponding
taught data obtaining time. Symbols ρ1, ρ2, ... ρn are the radii of curvature of the movement track at the corresponding
taught data obtaining time.
[0174] After generating the cleaning schedule 500 as described above, the control unit 5 checks whether or not the
function of modifying the generated cleaning schedule 500 is enabled in various settings. If the function is enabled, (in
the case of "Yes" in Step S47), the control unit 5 instructs the cleaning schedule modifying unit 557 to modify the cleaning
schedule 500 (Step S48).
[0175] The details of the modification of the cleaning schedule 500 performed in Step S48 will be described later.
[0176] In contrast, if the function of modifying the cleaning schedule 500 is disabled (in the case of "No" in Step S47),
the control unit 5 maintains the generated cleaning schedule 500 as it is, and the manual operation teaching mode is
finished.
[0177] According to the steps as described above, the positions, the taught cleaning condition, and the radii of curvature
obtained at the taught data obtaining time points can be taught to the washer 100 as the cleaning schedule 500.

(6-3) Modification process of cleaning schedule

[0178] The modification process of the cleaning schedule 500 performed in Step S48 as described above is described
with reference to Fig. 12. Fig. 12 is a flowchart showing the modification process of the cleaning schedule.
[0179] The modification of the cleaning schedule 500 is performed in the case where the washing liquid discharged
from the washing liquid discharge port 31 cannot be collected by the squeegee 33, i.e. the case where there is the
possibility that the washing liquid remains on the floor surface F if the current cleaning schedule 500 is faithfully performed.
[0180] Therefore, the cleaning schedule modifying unit 557 first determines whether or not all the washing liquid
discharged to the floor surface F can be collected by the squeegee 33 if the cleaning schedule 500 that is currently
stored in the storage unit 57 is reproduced. In the following description, the determination is described with an example
of determining whether or not the washing liquid discharged at the taught data obtaining time Tm can be collected by
the squeegee 33.
[0181] The cleaning schedule modifying unit 557 in this embodiment determines whether or not the washing liquid
discharged at the taught data obtaining time Tm can be collected in the period from the taught data obtaining time Tm
to the taught data obtaining time Tm+q (q>0) after a predetermined elapsed time.
[0182] Therefore, for the determination whether or not the washing liquid can be collected by the squeegee 33, the
cleaning schedule modifying unit 557 calculates the movement track along which the squeegee 33 moves when the
washer 100 moves during the period from the taught data obtaining time Tm to the taught data obtaining time Tm+q. After
that, it is determined whether or not washing liquid discharged at the taught data obtaining time Tm can be collected,
based on whether or not the washing liquid discharged at the taught data obtaining time Tm is included in the movement
track. The movement track of the squeegee 33 described above is referred to as a "squeegee movement track" at the
taught data obtaining time Tm.
[0183] Specifically, the calculation of the squeegee movement track at the taught data obtaining time Tm is performed
as follows.
[0184] First, the cleaning schedule modifying unit 557 fragments the movement track of the squeegee 33, using the
position information stored currently in the cleaning schedule 500 (positions of the washer 100 at the taught data obtaining
time points) (Step S481).
[0185] The squeegee movement track at the taught data obtaining time Tm is the movement track of the squeegee
33 during the period from the taught data obtaining time Tm to the taught data obtaining time Tm+q. Therefore, the cleaning
schedule modifying unit 557 fragments the movement track from the position (xm, ym) associated with the taught data
obtaining time Tm to the position (xm+q, ym+q) associated with the taught data obtaining time Tm+q.
[0186] Specifically, for example, the cleaning schedule modifying unit 557 first regards an arc that passes the position
(xm, ym) associated with the taught data obtaining time Tm in the cleaning schedule 500 and has a radius of curvature
ρm associated with the taught data obtaining time Tm, as the movement track of the washer 100 from the taught data
obtaining time Tm to the taught data obtaining time Tm+q. Then, a plurality of positions are defined on the movement
track of the washer 100. This process is performed as follows.
[0187] First, a central angle of the movement track (bowstring) when the washer 100 moves between the two positions
with the radius of curvature ρm is calculated. The central angle can be calculated, for example, as a change in the angle
(θm+q-θm) of the direction of the washer 100 from the taught data obtaining time Tm to the taught data obtaining time Tm+q.
[0188] Next, the central angle of the route (bowstring) when the washer 100 moves from the position (xm, ym) to each
point defined on the movement track with the radius of curvature ρm is calculated. For example, if v+1 positions are
defined, a change in the angle of the direction at the h-th point after the fragmentation can be calculated as {(θm+q-θm)/v}
∗h (h = 0, 1, 2, ... v).
[0189] After that, considering characteristics or the like of the traveling unit 1 that is a two-wheel differential type, the
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coordinates (xm(h), ym(h)) and the angle θm(h) of the direction of the h-th position defined on the movement track can
be calculated as follows. 

[0190] A degree of the fragmentation of the movement track from the position (xm, ym) to the position (xm+q, ym+q) (the
number of passing points defined at the continuous two positions in the fragmentation process) can be appropriately
determined in consideration with the maximum length of the taught data obtaining time, and/or operation processing
ability of the cleaning schedule modifying unit 557.
[0191] Further, if the radius of curvature ρ is largely changed in the period from the taught data obtaining time Tm to
the taught data obtaining time Tm+q, the fragmentation may be performed before and after the large change in the radius
of curvature.
[0192] After fragmenting the movement track of the washer 100, the cleaning schedule modifying unit 557 calculates
the squeegee movement track that is formed when the washer 100 passes the passing points defined in the fragmentation
process (Step S482).
[0193] Specifically, the cleaning schedule modifying unit 557 first allocates the virtual model of the washer 100 at the
passing points defined in the fragmentation process. Then, the cleaning schedule modifying unit 557 calculates the
position of the joint J and the (center) position of the squeegee 33 at each passing point, using the virtual model illustrated
in Fig. 5. The calculation is performed as follows.
[0194] For example, the virtual model of the washer 100 indicating the movement from the position (xi, yi) and the
angle θi of the direction after the fragmentation to the position (xi+1, yi+1) and the angle θi+1 of the direction after the
fragmentation is illustrated in Fig. 13. Fig. 13 is a diagram illustrating an example of the virtual model of the washer
before and after the movement.
[0195] In the above case, the position Ps(i+1) of the suction port 02 after the movement, i.e. the center position Ps(i+1)
of the squeegee 33 after the movement can be calculated, for example, as coordinate values of the point that is on a
line segment connecting the position Pj(i+1) of the joint J after the movement and the position Ps(i) of the suction port
02 before the movement (a line segment shown by a dot-dashed line in Fig. 13), with a distance from the joint J (position
Pj(i+1)) after the movement being the above-mentioned Ljs (the length from the joint J to the suction port 02). Note that
the x coordinate value of the position Pj(i+1) of the joint J after the movement can be calculated as xj+1-Lcj

∗cosθj+1, while
the y coordinate value thereof can be calculated as yi+1-L,cj

∗sinθi+1.
[0196] As described above, a rotation angle of the joint J is restricted within the range of 6Θ/2 in the front and rear
direction of the washer 100. Therefore, after calculating the center position Ps(i+1) of the squeegee 33 after the movement,
the cleaning schedule generation unit 553 calculates an acute angle between the straight line connecting the position
Pj(i+1) of the joint J and the center position Ps(i+1) of the squeegee 33 after the movement and the forward travel direction
of the washer 100 after the movement (the straight line connecting the point Pp(i+1) and the point Pj(i+1)). If the absolute
value of this angle is larger than Θ/2, the cleaning schedule generation unit 553 sets the absolute value of the angle
between the straight line connecting the position Pj(i+1) of the joint J and the center position Ps(i+1) of the squeegee
33 after the movement and the forward travel direction of the washer 100 after the movement to Θ/2, and recalculates
the coordinate value of the center position Ps(i+1) of the squeegee 33 after the movement.
[0197] Specifically, as illustrated in Fig. 14A, in the x-y coordinate system, if the angle between the straight line
connecting the position Pj(i+1) of the joint J and the center position Ps(i+1) of the squeegee 33 after the movement and
the x-axis (the positive direction thereof) is smaller than θi+1-Θ/2, the center position Ps(i+1) of the squeegee 33 after
the movement is calculated by setting the above angle to θi+1-Θ/2.
[0198] In contrast, as illustrated in Fig. 14B, if the angle between the straight line connecting the position Pj(i+1) of
the joint J and the center position Ps(i+1) of the squeegee 33 after the movement and the x-axis (the positive direction
thereof) is larger than θi+1+Θ/2, the center position Ps(i+1) of the squeegee 33 after the movement is recalculated by
setting the above angle to θi+1+Θ/2.
[0199] In addition, if the movement of the washer 100 from the position (xi, yi) and the direction with the angle θi, to
the position (xi+1, yi+1) and the direction with the angle θi+1 is very small (i.e. if the absolute values of xi+1-xi, yi+1-yi, and
θi+1-θi are a predetermined value or less), the cleaning schedule generation unit 553 determines that the angle of the
joint J is not changed before and after the movement.
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[0200] In this way, the fact that the angle of the squeegee 33 (angle of the joint J) does not change rapidly when the
movement amount of the washer 100 is small, can be considered in calculating the position of the squeegee 33.
[0201] The cleaning schedule modifying unit 557 then calculates right end position Psr’ and the left end position Psl’
of the squeegee 33 at each passing point. The calculation is performed as follows, for example.
[0202] It is assumed, for example, that a fragmented route having v+1 passing points is generated for the route along
which the washer 100 has passed during the period from the taught data obtaining time Tm to the taught data obtaining
time Tm+q, and the positions of the joints J and the center positions of the squeegee 33 are calculated for the passing
points of the fragmented route as (Pj(0), Ps(0)), (Pj(1), Ps(1)), (Pj(2), Ps(2)), (Pj(3), Ps(3)), ... (Pj(v), Ps(v)) by repeating
the above-described method.
[0203] First, the cleaning schedule modifying unit 557 calculates the straight line that is perpendicular to the line
segment Pj(0)Ps(0) connecting the position Pj(0) of the joint J calculated for the first passing point and the center position
Ps(0) of the squeegee 33, and passes the position Ps(0), for example. The cleaning schedule modifying unit 557 further
calculates two points that are on the straight line and have a distance of w/2 (w is the width of the squeegee 33) from
the position Ps(0) as the right end position Psr(O) and the left end position Psl(0) of the squeegee 33 at each passing point.
[0204] After calculating the right end position and the left end position of the squeegee 33 for every passing point by
repeating the above calculation, the cleaning schedule modifying unit 557 connects, as illustrated in Fig. 15, the left end
position Psl(0) of the squeegee 33 calculated for the first passing point (at the taught data obtaining time Tm), the left
end positions Psl(1), Psl(2), Psl(3), ... Psl(v-1) of the squeegee 33 calculated for the intermediate passing points, the left
end position Psl(v) of the squeegee 33 calculated for the last passing point (at the taught data obtaining time Tm+q), the
right end position Psr(v) of the squeegee 33 calculated for the last passing point (at the taught data obtaining time Tm+q),
the right end position Psr(1), Psr(2), Psr(3), ... Psr(v-1) of the squeegee 33 calculated for the intermediate passing points,
and the right end position Psr(0) of the squeegee calculated for the first passing point (at the taught data obtaining time
Tm). In this way, the squeegee movement track between the taught data obtaining time Tm and the taught data obtaining
time Tm+q can be calculated. Fig. 15 is a diagram illustrating an example of the squeegee movement track.
[0205] As described above, by defining a plurality of virtual positions and widths of the squeegee 33 that are assumed
between the taught data obtaining time Tm and the taught data obtaining time Tm+q, in other words, by fragmenting the
movement track of the washer 100 (squeegee 33) when calculating the squeegee movement track, the squeegee
movement track indicating the more practical movement track of the squeegee 33 can be calculated. Thus, it is possible
to determine more accurately whether or not a washing liquid discharge position is included in the squeegee movement
track.
[0206] In addition, since the squeegee movement track is calculated within the range from the taught data obtaining
time Tm to the taught data obtaining time Tm+q after a predetermined elapsed time, it is possible to suppress the execution
of inappropriate cleaning such that the washing liquid discharged at a certain elapsed time remains on the floor surface
F for a long period, when the autonomous cleaning mode is executed.
[0207] After calculating the squeegee movement track, the cleaning schedule modifying unit 557 determines whether
or not the washing liquid discharged to the floor surface F at the taught data obtaining time Tm can be collected by the
squeegee 33. Specifically, the cleaning schedule modifying unit 557 determines whether or not the washing liquid
discharge position at the taught data obtaining time Tm is included in the calculated squeegee movement track (Step
S483).
[0208] In Step S483, the cleaning schedule modifying unit 557 first calculates the washing liquid discharge position
Pw at the taught data obtaining time Tm using the virtual model as illustrated in Fig. 5.
[0209] The x coordinate value of the position Pp(m) of the washing liquid discharge port 31 at the taught data obtaining
time Tm can be calculated using the virtual model as xm+Lpc

∗cosθm. On the other hand, the y coordinate value can be
calculated as ym+Lpc

∗sinθm. The coordinate values of the washing liquid discharge position Pw can be calculated, for
example, as coordinate values of an intersection between a circle and a line segment, the circle having the center at
the position Pp(m) of the washing liquid discharge port 31 at the taught data obtaining time Tm and having a diameter
slightly smaller than the cleaning member 35 (a circle in which a polygon defining the discharge position Pw is inscribed),
and the line segment extending from the position Pp(m) and having a gradient of tan(θm+(u-1)∗360/N).
[0210] N in the above expression represents the number of vertexes of the polygon for defining the washing liquid
discharge position Pw, and it is 8 in this embodiment. Symbol u represents a positive integer from 1 to N.
[0211] Next, the cleaning schedule modifying unit 557 determines whether or not all the washing liquid discharge
positions Pw calculated as described above are included in the squeegee movement track calculated in Step S482.
[0212] Whether or not the washing liquid discharge position Pw is included in the squeegee movement track is deter-
mined as follows. A cross product between a vector from one of the vertexes of the squeegee movement track (a vertex
as an origin of the vector) to another vertex and a vector from the vertex as the origin to the discharge position Pw is
calculated, while changing the vertex as the origin. If a positive or negative sign of the cross product does not change
when the vertex as the origin is changed, it is determined that the washing liquid discharge position Pw is included in
the squeegee movement track.
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[0213] The method of determining whether or not the washing liquid discharge position Pw is included in the squeegee
movement track using the calculation result of the cross product is described more specifically with an example case in
which the squeegee movement track is a quadrangle as illustrated in Fig. 16, for simple description. Fig. 16 is a diagram
illustrating schematically the method of determining whether or not the washing liquid discharge position is included in
the squeegee movement track.
[0214] When the positions Psl" and Psr" of both ends of the squeegee 33 move to Psl"’ and Psr"’, respectively, due to
the movement of the washer 100, the quadrangle Psl"Psl"’Psr’"Psr" illustrated in Fig. 16 is formed as the squeegee
movement track.
[0215] In the calculation of the cross product, a positive or negative sign thereof (which is changed by definition of the
coordinate system) is determined based on a rotation direction of one of the two vectors of the cross product when it is
rotated to be parallel to the other vector.
[0216] Therefore, when calculating the cross product between the vector from vertex as an origin of the squeegee
movement track to another vertex and the vector from the vertex as the origin to the discharge position Pw, in the
expression of A3B of the cross product between the two vectors A and B, A represents the vector from the vertex as
the origin to the discharge position Pw, while B represents the vector from the vertex as the origin to another vertex of
the squeegee movement track, for example.
[0217] In the squeegee movement track illustrated in Fig. 16, if the vertex Psl" is the origin, for example, the cleaning
schedule modifying unit 557 calculates the cross product (Psl"Pw)3(Psl"Psl"’) between two vectors illustrated by solid
lines in Fig. 16. For the vertex Psl’", the cross product (Psl’"Pw)3(Psl"’Psr"’) between two vectors illustrated by dot lines
in Fig. 16 is calculated. For the vertex Psr"’, the cross product (Psr"’Pw)3(Psr"’Psr") between two vectors illustrated by
double-dot dashed lines in Fig. 16 is calculated. For the vertex Psr", the cross product (Psl"Pw)3(Psl"Psl") between two
vectors illustrated by dot-dashed lines in Fig. 16 is calculated.
[0218] The cleaning schedule modifying unit 557 determines that the washing liquid discharge position Pw is included
in the squeegee movement track if all the four cross products calculated as described above have the same positive
sign or negative sign.
[0219] In another embodiment, when calculating the cross product between two vectors described above, there is a
possibility, for example, that the vectors may cross each other, or the squeegee movement track may have a concave
shape, depending on the method of defining the vectors. In this case, it may be possible to define a triangle included in
the squeegee movement track and to determine whether or not the discharge position Pw is included in the triangle, for
example.
[0220] In still another embodiment, the cleaning schedule modifying unit 557 may calculate the squeegee movement
track considering the suction force P of the suction port 02 associated with each taught data obtaining time. For example,
if taught data obtaining time at which the suction force is set to zero exists among the suction forces Pm to Pm+q at the
taught data obtaining time points Tm to Tm+q, even if the discharge position Pw is included in the squeegee movement
track from the taught data obtaining time to the next taught data obtaining time, it may be determined that the discharge
position Pw is not included in the squeegee movement track.
[0221] If it is determined that the washing liquid discharge position Pw is not included in the squeegee movement track
as described above (in the case of "No" in Step S483), the cleaning schedule modifying unit 557 modifies the cleaning
schedule 500 so that all the stored washing liquid discharge positions are included in the squeegee movement track
(Step S484).
[0222] Specifically, the cleaning schedule modifying unit 557 sets the supply amount Sm of the washing liquid associated
with the taught data obtaining time Tm at which the discharge position Pw is not included in the squeegee movement
track to zero. In other words, the washing liquid is not supplied at the taught data obtaining time Tm.
[0223] In this way, it is possible to generate a new cleaning schedule 500 in which the washing liquid is supplied only
to the washing liquid discharge position Pw included in the squeegee movement track.
[0224] In another embodiment, the cleaning schedule modifying unit 557 may modify the cleaning schedule 500 so
as to increase the suction force (of the suction port 02) for the washing liquid at the washing liquid discharge position
Pw that is not included in the squeegee movement track.
[0225] Specifically, for example, the cleaning schedule modifying unit 557 sets a size of the polygon formed at the
discharge position Pw in the virtual model of Fig. 5 to be a slightly smaller than the size in the virtual model, and if all the
discharge positions at vertexes of this smaller polygon are included in the calculated squeegee movement track, the
cleaning schedule modifying unit 557 modifies the cleaning schedule 500 so as to increase the suction force of the
suction port 02. In this way, the washer 100 can generate the cleaning schedule 500 in which the washing liquid can be
collected as much as possible and can autonomously perform the cleaning operation with high cleaning efficiency.
[0226] In still another embodiment, if the washing liquid discharge position Pw is included in the squeegee movement
track, the cleaning schedule modifying unit 557 may adjust the suction force Pm so that the discharged washing liquid
can be collected, and/or may adjust the supply amount Sm of the washing liquid to a value such that the washing liquid
can be collected by the set suction force Pm. The amount (volume) of the discharged washing liquid can be calculated
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from the supply amount Sm of the washing liquid and the moving speed of the washer 100, for example.
[0227] In another embodiment, the cleaning schedule modifying unit 557 may modify other inappropriate taught clean-
ing condition stored in the cleaning schedule 500, not only in the case where the washing liquid discharge position Pw
is not included in the squeegee movement track.
[0228] Specifically, for example, if the washing liquid is supplied at the taught data obtaining time Tm, and all the
suction forces of the suction port 02 or some suction forces at some timings are zero during the period from the taught
data obtaining time Tm to the taught data obtaining time Tm+q when the liquid should be collected by the squeegee 33,
the cleaning schedule modifying unit 557 may modify the suction force at the taught data obtaining time to a value other
than zero, or may modify the supply amount of the washing liquid at the taught data obtaining time to zero.
[0229] In this way, for example, if an inappropriate cleaning condition such that the suction by the suction port 02 is
not performed despite that the washing liquid was supplied is stored as the taught cleaning condition in the cleaning
schedule 500, this inappropriate taught cleaning condition is modified and an appropriate cleaning schedule 500 such
that the washing liquid does not remain on the floor surface F can be newly generated.
[0230] On the other hand, if it is determined that the washing liquid discharge position Pw is included in the squeegee
movement track (in the case of "Yes" in Step S483), the cleaning schedule modifying unit 557 maintains the current
cleaning schedule 500 without modifying the taught cleaning condition at the taught data obtaining time Tm.
[0231] The cleaning schedule modifying unit 557 repeatedly performs the above-mentioned Steps S481 to S484, until
whether or not the discharge position Pw is included in the squeegee movement track is determined for all the taught
data obtaining time points stored in the cleaning schedule 500 (as long as "No" in Step S485), and then finishes the
modification of the cleaning schedule 500.
[0232] In this embodiment, as described above, the cleaning schedule modifying unit 557 allocates a plurality of virtual
passing points on the route along which the washer 100 has moved between the taught data obtaining time Tm and the
taught data obtaining time Tm+q (fragmentation), and calculates the squeegee movement track on the basis of the position
and width of the squeegee 33 at each virtual passing point including the passing points at the taught data obtaining time
Tm and the taught data obtaining time Tm+q. In this way, the cleaning schedule modifying unit 557 can calculate the
squeegee movement track indicating the movement track of the squeegee 33 that is close to the actual movement track.
[0233] As a result, for example, as illustrated in Fig. 17A, the washing liquid discharge position Pw is determined not
to be included in the squeegee movement track when defining the squeegee movement track using only the positions
Psl(m), Psr(m), Psl(m+q), and Psr(m+q) and the width w of the squeegee 33 at the taught data obtaining time Tm and the
taught data obtaining time Tm+q, but as illustrated in Fig. 17B, it is possible to accurately determine that the discharge
position Pw is included in the squeegee movement track when using the squeegee movement track based on the
movement track of the squeegee 33 that is fragmented and calculated to be close to the actual movement track.
[0234] Fig. 17A is a diagram illustrating an example of a relationship between a squeegee movement track and a
discharge position without the fragmentation of the movement track. Fig. 17B is a diagram illustrating an example of the
case in which the discharge position that is determined not to be included in the squeegee movement track calculated
without the fragmentation is determined to be included in the squeegee movement track that is calculated using the
fragmentation.

(6-4) Operation in autonomous cleaning mode

[0235] Next, the operation of the washer 100 when executing the autonomous cleaning mode for reproducing the
taught cleaning operation, performed in Step S2 of Fig. 9A, is described with reference to Fig. 18. Fig. 18 is a flowchart
showing an operation of the washer when executing the autonomous cleaning mode. It is assumed that the cleaning
operation has already been performed by an elapsed time tn-1 from the start of execution of the autonomous cleaning
mode. Symbol n represents the control for the n-th autonomous cleaning.
[0236] When the washer 100 starts the autonomous cleaning mode, the SLAM unit 555 first obtains information on a
front obstacle and information on a rear obstacle from the front detector 5551a and the rear detector 5551b (Step S21).
[0237] The position estimating unit 5555 then estimates a position of the washer 100 in the x-y coordinate system on
the basis of the rotation amount of the travel motor 11 measured by the encoder 111, the global map, and the local map
obtained based on the information obtained in the above-mentioned Step S21 (Step S22). For example, it is assumed
that the position of the washer 100 is estimated as (xn’, yn’, θn’) in the x-y coordinate system.
[0238] After estimating the position of the washer 100, the elapsed time determining unit 5557 determines the elapsed
time tn from the start of execution of the autonomous cleaning mode (Step S23), and the cleaning reproduction unit 559
calculates the reproduced travel control command and the reproduced cleaning condition at the elapsed time tn as
follows (Step S24).
[0239] It is assumed that the elapsed time tn is determined to be (or closest to) the taught data obtaining time TL. In
this case, the cleaning reproduction unit 559 reads out the position information (xL+1, yL+1, θL+1) associated with the next
taught data obtaining time TL+1 from the cleaning schedule 500, and calculates the reproduced travel control command
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at the elapsed time tn on the basis of the difference (xL+1-xn’, yL+1-yn’, θL+1-θn’) between the estimated position information
and the target position information.
[0240] On the other hand, the cleaning reproduction unit 559 reads out the cleaning condition (SL, WL, PL) associated
with the taught data obtaining time TL from the cleaning schedule 500, and determines the cleaning condition (SL, WL,
PL) as the reproduced cleaning condition at the elapsed time tn.
[0241] After calculating the reproduced travel control command and the reproduced cleaning condition, the cleaning
reproduction unit 559 outputs the reproduced travel control command to the travel control unit 53 and outputs the
reproduced cleaning condition to the cleaning control unit 51 (Step S25).
[0242] Since the terminals e and f of the travel switch unit 531 are connected when the autonomous cleaning mode
is executed, the reproduced travel control command is transmitted to the motor control unit 533 via the travel switch unit
531. The motor control unit 533 controls the travel motor 11 based on the received reproduced travel control command.
[0243] On the other hand, since the terminals b and c are connected in the cleaning switch unit 511, the reproduced
cleaning condition is transmitted to the cleaning unit control unit 513 via the cleaning switch unit 511. The cleaning unit
control unit 513 controls the cleaning unit 3 based on the received reproduced cleaning condition.
[0244] After controlling the traveling unit 1 and the cleaning unit 3 on the basis of the reproduced travel control command
and the reproduced cleaning condition, respectively, the cleaning reproduction unit 559 checks whether or not the
cleaning operation stored in the cleaning schedule 500 is entirely performed (Step S26).
[0245] Whether or not the cleaning operation stored in the cleaning schedule 500 is entirely finished can be checked,
for example, by detecting an identifier at the bottom of the cleaning schedule 500 (such as an identifier indicating "End
Of File").
[0246] As long as it is determined that the cleaning operation stored in the cleaning schedule 500 is not entirely
performed (as long as "No" in Step S26), the above-mentioned Steps S21 to S25 are repeatedly performed. When it is
determined that the cleaning operation stored in the cleaning schedule 500 is entirely performed (in the case of "Yes"
in Step S26), the execution of the reproduced cleaning mode is finished. In this way, the washer 100 can faithfully
reproduce the cleaning operation stored in the cleaning schedule 500.
[0247] In another embodiment, the execution of the reproduced cleaning mode may be stopped not only in the case
where the cleaning operation stored in the cleaning schedule 500 is entirely performed, but also in the case where an
abnormality occurs in the washer 100 or the case where the user instructs to stop the execution of the reproduced
cleaning mode, for example.
[0248] By performing the above-mentioned Steps S21 to S26, the cleaning reproduction unit 559 calculates the re-
produced cleaning condition and the reproduced travel control command on the basis of the cleaning schedule 500
generated by the cleaning schedule generation unit 553, or the cleaning schedule 500 modified by the cleaning schedule
modifying unit 557, and outputs them to the cleaning unit 3 and the traveling unit 1, respectively, so that the washer 100
can autonomously perform the cleaning operation.
[0249] As described above, in this embodiment, if there is the washing liquid discharge position Pw that is not included
in the squeegee movement track in the cleaning schedule 500 generated by the cleaning schedule generation unit 553,
the cleaning schedule modifying unit 557 modifies the cleaning schedule 500 and generates the new cleaning schedule
500 such that the stored washing liquid discharge position Pw is included in the squeegee movement track.
[0250] In this way, even if the cleaning schedule 500, in which the cleaning operation is performed in such a manner
that the used washing liquid remains on the floor surface F, is generated when executing the manual operation teaching
mode, it is possible to modify the cleaning schedule 500 so as to autonomously perform an appropriate cleaning operation
so that the washing liquid does not remain on the floor surface F in the autonomous cleaning mode.

2. Other embodiments

[0251] Although the embodiments of the present invention are described above, the present invention is not limited
to the embodiments, and the embodiments can be variously modified within the scope of the invention without deviating
therefrom. In particular, the embodiments and variations described in this specification can be arbitrarily combined as
necessary. In addition, the contents of the processes and the order of the processes shown in the flowchart in the first
embodiment can be modified without deviating from the scope of the invention. In addition, any of the processes shown
in the flowchart can be eliminated as necessary.

(A) In the first embodiment, the cleaning schedule modifying unit 557 is included in the control integration unit 55.
This is, however, not a limitation, and the cleaning schedule modifying unit 557 may be another computer system
separated from the computer system constituting the control unit 5.
In this case, the washer 100 may include a port to connect the cleaning schedule modifying unit 557, and/or a
communication interface to communicate with the cleaning schedule modifying unit 557.
In this case, the cleaning schedule modifying unit 557 receives the information of the cleaning schedule 500 or the
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like stored in the storage unit 57 of the washer 100 via the above-mentioned port and/or communication interface,
and can modify the cleaning schedule 500 at a place apart from the washer 100. As a result, for example, the
modification of the cleaning schedule 500 can be performed also while the washer 100 is in operation.
(B) The position estimating unit 5555 may estimate the position of the washer 100 by position estimation based on
laser odometry using only the information obtained from the front detector 5551a and the rear detector 5551b. An
iterative closest point (ICP) method or the like can be used as the position estimation method based on the laser
odometry, for example.
(C) For example, if there is little slip between the floor surface F and the main wheel 13, and if the sufficient map
information cannot be obtained from the information obtained from the front detector 5551a and the rear detector
5551b, the position estimating unit 5555 may estimate the position of the washer 100 based on only the rotation
amount of the travel motor 11.
(D) The calculation of the position of the squeegee 33, which is performed separately from the taught data acquisition
described above in the first embodiment, may be performed while obtaining the taught data. For example, in the
flowchart of Fig. 9B showing the process in the manual operation teaching mode according to the first embodiment,
the calculation of the position of the squeegee 33 may be performed between Step S44 and Step S45.
(E) If the fragmentation of the movement track is not necessarily required, in the case where the taught data obtaining
interval is short, and/or the movement track of the washer 100 close to the actual movement track can be expressed
only by the position information stored in the cleaning schedule 500, for example, the fragmentation process of the
movement track, which is performed for the calculation of the squeegee movement track in the first embodiment,
may be omitted. In other words, the process of Step S481 may be omitted in the flowchart of Fig. 12 showing the
modification process of the cleaning schedule according to the first embodiment.
(F) In the generation of the cleaning schedule 500, the cleaning schedule generation unit 553 may store the washing
liquid discharge position Pw, the position of the squeegee 33, and/or the width of the squeegee 33 in association
with the taught data obtaining time.
In this case, the cleaning schedule modifying unit 557 performs the calculation of the position of the squeegee 33
and the washing liquid discharge position Pw at each passing point indicated in the cleaning schedule 500 after
storing the radius of curvature ρ in the cleaning schedule 500 (after performing Step S46).
(G) The control unit 5 may evaluate the cleaning operation by the operator when the cleaning schedule 500 is
generated, on the basis of how much the cleaning schedule modifying unit 557 has modified the cleaning schedule
500 generated by the cleaning schedule generation unit 553 (for example, the number of modified points). The
control unit 5 may display the result of the evaluation of the cleaning operation on the display 97 after the modification
of the cleaning schedule 500.
(H) The cleaning schedule modifying unit 557 can perform the determination whether or not the washing liquid
discharge position Pw is included in the squeegee movement track by the method other than the method of calculating
the cross product between two vectors generated based on the vertexes of the squeegee movement track and the
discharge position Pw. Specifically, for example, it is possible to use an algorithm to determine whether or not an
area (object) is included in another area, such as a "collision detection" algorithm that is used in a computer game.

INDUSTRIAL APPLICABILITY

[0252] The present invention can be widely applied to autonomously traveling floor washers that reproduce taught
cleaning condition and a travel route so as to autonomously travel and perform cleaning.

REFERENCE NUMERALS

[0253]

100 autonomously traveling floor washer
1 traveling unit
11 travel motor
111 encoder
13 main wheel
15 auxiliary wheel
3 cleaning unit
31 washing liquid discharge port
311 washing liquid supply pump
313 washing liquid supply tank
33 squeegee
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331 squeegee fixing member
333 suction motor
335 collection member
337 squeegee lift actuator
35 cleaning member
351 fixing member
353 cleaning member rotating motor
355 pressing member
357 cleaning member pressing actuator
5 control unit
51 cleaning control unit
511 cleaning switch unit
513 cleaning unit control unit
53 travel control unit
531 travel switch unit
533 motor control unit
55 control integration unit
551 taught data obtaining unit
553 cleaning schedule generation unit
555 SLAM unit
5551a front detector
5551b rear detector
5553 map generation unit
5555 position estimating unit
5557 elapsed time determining unit
557 cleaning schedule modifying unit
559 cleaning reproduction unit
57 storage unit
7 travel route teaching unit
71a, 71b handle
73 case
75 travel control command calculation unit
8 mount member
9 setting unit
91 switch unit
92 manual operation recording switch
93 cleaning condition teaching unit
931 cleaning condition adjusting unit
931a supply amount adjusting unit
931b suction force adjusting unit
931c cleaning ability adjusting unit
933 operation switch unit
933a supply switch unit
933b suction switch unit
933c cleaning switch unit
94 cleaning control command calculation unit
95 setting operation unit
96 setting conversion unit
97 display
500 cleaning schedule
B main body
F floor surface
J joint
O1 hollow
02 suction port
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Claims

1. An autonomously traveling floor washer (100) configured to reproduce a taught cleaning condition and travel route
so as to autonomously travel and perform cleaning, the washer (100) comprising:

a cleaning unit (3) including a washing liquid discharge port (31) to discharge washing liquid to a floor surface
(F) and a squeegee (33) to collect the washing liquid remaining on the floor surface (F), the cleaning unit (3)
being configured to clean the floor surface (F) in accordance with the cleaning condition;
a traveling unit (1) configured to travel in accordance with an operator’s operation or a travel control command;
a position estimating unit (5555) configured to estimate position information containing position and direction
information of the traveling unit (1) on the travel route in a predetermined coordinate system;
a cleaning condition teaching unit (93) configured to receive an input of the cleaning condition by the operator
and output the cleaning condition to the cleaning unit (3);
a travel route teaching unit (7) configured to receive a moving operation of the traveling unit (1) by the operator;
a taught data obtaining unit (551) configured to obtain, at a taught data obtaining time, taught position information
that is the position information estimated by the position estimating unit (5555), and a taught cleaning condition
that is the cleaning condition taught by the cleaning condition teaching unit (93), when a manual operation
teaching mode is executed for teaching the cleaning condition and the travel route by the operator’s operation;
a cleaning schedule generation unit (553) configured to generate and store a cleaning schedule in which the
taught position information and the taught cleaning condition are associated with the taught data obtaining time;
a cleaning schedule modifying unit (557) configured to modify the cleaning schedule so that a washing liquid
discharge position is included in a squeegee movement track, if the washing liquid discharge position calculated
based on a position of the washing liquid discharge port (31) at the taught data obtaining time is not included
in the squeegee movement track calculated based on a position and width of the squeegee (33) at the taught
data obtaining time; and
a cleaning reproduction unit (559) configured to calculate a reproduced cleaning condition and a reproduced
travel control command at a predetermined elapsed time from start of execution of an autonomous cleaning
mode, on the basis of the taught data obtaining time, the taught cleaning condition, and the taught position
information, which are stored in the cleaning schedule generated by the cleaning schedule generation unit (553)
or the cleaning schedule modified by the cleaning schedule modifying unit (557), and to output the reproduced
cleaning condition and the reproduced travel control command to the cleaning unit (3) and the traveling unit (1),
respectively, when the autonomous cleaning mode is executed in which the autonomous travel and cleaning
is performed.

2. The autonomously traveling floor washer (100) according to claim 1, wherein the cleaning schedule modifying unit
(557) is configured to calculate the squeegee movement track on the basis of positions and widths of the squeegee
(33) at two points of the taught data obtaining time and a plurality of virtual positions and widths of the squeegee
(33) assumed between the two points.

3. The autonomously traveling floor washer (100) according to claim 1 or 2, wherein

the cleaning condition includes a discharge amount of the washing liquid discharged from the washing liquid
discharge port (31), and
the cleaning schedule modifying unit (557) is configured to set the discharge amount of the washing liquid to
zero at a washing liquid discharge position that is not included in the squeegee movement track, so as to modify
the cleaning schedule.

4. The autonomously traveling floor washer (100) according to any one of claims 1 to 3, wherein

the cleaning unit (3) further includes a suction port (02) configured to suck the washing liquid on the floor surface
(F),
the cleaning condition includes a suction force of the suction port (02), and
the cleaning schedule modifying unit (557) is configured to increase the suction force for the washing liquid at
a washing liquid discharge position that is not included in the squeegee movement track, so as to modify the
cleaning schedule.

5. The autonomously traveling floor washer (100) according to any one of claims 1 to 4, wherein the cleaning schedule
modifying unit (557) is configured to determine whether or not a washing liquid discharge position is included in the
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squeegee movement track, in period from the current taught data obtaining time to taught data obtaining time after
a predetermined elapsed time.

Patentansprüche

1. Eine sich autonom bewegende Bodenwaschvorrichtung (100), die dazu konfiguriert ist, eine erlernte Reinigungs-
bedingung und Bewegungsroute zu reproduzieren, um sich autonom zu bewegen und eine Reinigung auszuführen,
wobei die Waschvorrichtung (100) folgende Merkmale aufweist:

eine Reinigungseinheit (3), die eine Waschflüssigkeitsabgabeöffnung (31), die dazu dient, Waschflüssigkeit auf
eine Bodenoberfläche (F) abzugeben, und einen Abstreifer (33) umfasst, der dazu dient, die auf der Bodeno-
berfläche (F) verbleibende Waschflüssigkeit aufzusammeln, wobei die Reinigungseinheit (3) dazu konfiguriert
ist, die Bodenoberfläche (F) gemäß der Reinigungsbedingung zu reinigen;
eine Bewegungseinheit (1), die dazu konfiguriert ist, sich gemäß einer Bedienung einer Bedienperson oder
einem Bewegungssteuerungsbefehl zu bewegen;
eine Positionsschätzeinheit (5555), die dazu konfiguriert ist, Positionsinformationen zu schätzen, die Positions-
und Richtungsinformation der Bewegungseinheit (1) auf der Bewegungsroute in einem vorbestimmten Koordi-
natensystem enthalten;
eine Reinigungsbedingungslehreinheit (93), die dazu konfiguriert ist, eine Eingabe der Reinigungsbedingung
von der Bedienperson zu empfangen und die Reinigungsbedingung an die Reinigungseinheit (3) auszugeben;
eine Bewegungsroutenlehreinheit (7), die dazu konfiguriert ist, einen Bewegungsbefehl der Bewegungseinheit
(1) von der Bedienperson zu empfangen;
eine Erlernte-Daten-Empfangseinheit (551), die dazu konfiguriert ist, zu einer Erlernte-Daten-Empfangszeit
erlernte Positionsinformationen, welche die Positionsinformationen sind, die von der Positionsschätzeinheit
(5555) geschätzt werden, und eine erlernte Reinigungsbedingung zu erhalten, welche die Reinigungsbedingung
ist, die von der Reinigungsbedingungslehreinheit (93) gelehrt wird, wenn ein manueller Lehrmodus ausgeführt
wird, um die Reinigungsbedingung und die Bewegungsroute durch die Bedienung der Bedienperson zu lehren;
eine Reinigungsplanerstellungseinheit (553), die dazu konfiguriert ist, einen Reinigungsplan zu erstellen und
zu speichern, in dem die erlernten Positionsinformationen und die erlernte Reinigungsbedingung der Erlernte-
Daten-Empfangszeit zugeordnet werden;
eine Reinigungsplanmodifiziereinheit (557), die dazu konfiguriert ist, den Reinigungsplan derart zu modifizieren,
dass eine Waschflüssigkeitsabgabeposition in einer Abstreiferbewegungsbahn enthalten ist, falls die Wasch-
flüssigkeitsabgabeposition, die auf der Basis einer Position der Waschflüssigkeitsabgabeöffnung (31) zu der
Erlernte-Daten-Empfangszeit berechnet wird, nicht in der Abstreiferbewegungsbahn enthalten ist, die auf der
Basis einer Position und einer Breite des Abstreifers (33) zu der Erlernte-Daten-Empfangszeit berechnet wird;
und
eine Reinigungsreproduktionseinheit (559), die dazu konfiguriert ist, zu einer vorbestimmten verstrichenen Zeit
von einem Start einer Ausführung eines autonomen Reinigungsmodus eine reproduzierte Reinigungsbedingung
und einen reproduzierten Bewegungssteuerbefehl auf der Basis der Erlernte-Daten-Empfangszeit, der erlernten
Reinigungsbedingung und der erlernten Positionsinformationen, die in dem durch die Reinigungsplanerstel-
lungseinheit (553) erstellten Reinigungsplan oder in dem durch die Reinigungspianmodifizierungseinheit (557)
modifizierten Reinigungsplan gespeichert sind, und die reproduzierte Reinigungsbedingung und den reprodu-
zierten Bewegungssteuerbefehl an die Reinigungseinheit (3) beziehungsweise die Bewegungseinheit (1) aus-
zugeben, wenn der autonome Reinigungsmodus ausgeführt wird, in dem die autonome Bewegung und Reini-
gung durchgeführt werden.

2. Die sich autonom bewegende Bodenwaschvorrichtung (100) gemäß Anspruch 1, bei der die Reinigungsplanmodi-
fiziereinheit (557) dazu konfiguriert ist, die Abstreiferbewegungsbahn auf der Basis von Positionen und Breiten des
Abstreifers (33) zu zwei Zeitpunkten der Erlernte-Daten-Empfangszeit und einer Mehrzahl von virtuellen Positionen
und Breiten des Abstreifers (33), die zwischen den zwei Punkten angenommen werden, zu berechnen.

3. Die sich autonom bewegende Bodenwaschvorrichtung (100) gemäß Anspruch 1 oder 2, bei der
die Reinigungsbedingung eine Abgabemenge der Waschflüssigkeit umfasst, die aus der Waschflüssigkeitsabga-
beöffnung (31) abgegeben wird, und
die Reinigungsplanmodifizierungseinheit (557) dazu konfiguriert ist, die Abgabemenge der Waschflüssigkeit an
einer Waschflüssigkeitsabgabeposition, die nicht in der Abstreiferbewegungsbahn enthalten ist, auf null zu setzen,
um den Reinigungsplan zu modifizieren.
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4. Die sich autonom bewegende Bodenwaschvorrichtung (100) gemäß einem der Ansprüche 1 bis 3, bei der
die Reinigungseinheit (3) ferner eine Ansaugöffnung (O2) umfasst, die dazu konfiguriert ist, die Waschflüssigkeit
auf der Bodenoberfläche (F) anzusaugen,
wobei die Reinigungsbedingung eine Ansaugkraft der Ansaugöffnung (O2) umfasst, und
die Reinigungsplanmodifiziereinheit (557) dazu konfiguriert ist, die Ansaugkraft für die Waschflüssigkeit an einer
Waschflüssigkeitsabgabeposition, die nicht in der Abstreiferbewegungsbahn enthalten ist, zu erhöhen, um den
Reinigungsplan zu modifizieren.

5. Die sich autonom bewegende Bodenwaschvorrichtung (100) gemäß einem der Ansprüche 1 bis 4, bei der die
Reinigungsplanmodifiziereinheit (557) dazu konfiguriert ist, zu bestimmen, ob eine Waschflüssigkeitsabgabeposition
in der Abstreiferbewegungsbahn enthalten ist oder nicht, in einem Zeitraum von der aktuellen Erlernte-Daten-Emp-
fangszeit zu einer Erlernte-Daten-Empfangszeit nach einem vorbestimmten verstrichenen Zeitraum.

Revendications

1. Machine de lavage de sol à déplacement autonome (100) configurée pour reproduire une condition de nettoyage
et un itinéraire de déplacement enseignés de manière à se déplacer et à effectuer le nettoyage de manière autonome,
la machine de lavage (100) comprenant:

une unité de nettoyage (3) comportant un orifice d’évacuation de liquide de lavage (31) destiné à évacuer le
liquide de lavage vers une surface de sol (F) et une raclette (33) destinée à collecter le liquide de lavage restant
sur la surface de sol (F), l’unité de nettoyage (3) étant configurée pour nettoyer la surface de sol (F) selon la
condition de nettoyage;
une unité de déplacement (1) configurée pour se déplacer selon une action de l’opérateur ou un ordre de
commande de déplacement;
une unité d’estimation de position (5555) configurée pour estimer les informations de position contenant les
informations de position et de direction de l’unité de déplacement (1) sur l’itinéraire de déplacement dans un
système de coordonnées prédéterminé;
une unité d’enseignement de condition de nettoyage (93) configurée pour recevoir une entrée de la condition
de nettoyage par l’opérateur et sortir la condition de nettoyage vers l’unité de nettoyage (3);
une unité d’enseignement d’itinéraire de déplacement (7) configurée pour recevoir une action de déplacement
de l’unité de déplacement (1) par l’opérateur;
une unité d’obtention de données enseignées (551) configurée pour obtenir, à un moment d’obtention de don-
nées enseignées, les informations de position enseignée qui sont les informations de position estimée par l’unité
d’estimation de position (5555), et une condition de nettoyage enseignée qui est la condition de nettoyage
enseignée par l’unité d’enseignement de condition de nettoyage (93) lorsqu’un mode d’enseignement à action-
nement manuel est exécuté pour enseigner la condition de nettoyage et l’itinéraire de déplacement par l’action
de l’opérateur;
une unité de génération de programme de nettoyage (553) configurée pour générer et mémoriser un programme
de nettoyage dans lequel les informations de position enseignée et la condition de nettoyage enseignée sont
associées au moment d’obtention des données enseignées;
une unité de modification de programme de nettoyage (557) configurée pour modifier le programme de nettoyage
de sorte qu’une position d’évacuation de liquide de lavage soit incluse dans une piste de déplacement de
raclette, si la position d’évacuation de liquide de lavage calculée sur base d’une position de l’orifice d’évacuation
de liquide de lavage (31) au moment d’obtention des données enseignées n’est pas incluse dans la piste de
déplacement de raclette calculée sur base d’une position et largeur de la raclette (33) au moment d’obtention
des données enseignées; et
une unité de reproduction de nettoyage (559) configurée pour calculer une condition de nettoyage reproduite
et un ordre de commande de déplacement reproduit après écoulement d’un temps prédéterminé depuis le
début de l’exécution d’un mode de nettoyage autonome, sur base du moment d’obtention des données ensei-
gnées, de la condition de nettoyage enseignée, et des informations de position enseignée, qui sont mémorisées
dans le programme de nettoyage généré par l’unité de génération de programme de nettoyage (553) ou le
programme de nettoyage modifié par l’unité de modification de programme de nettoyage (557) et pour sortir la
condition de nettoyage reproduite et l’ordre de commande de déplacement reproduit respectivement vers l’unité
de nettoyage (3) et vers l’unité de déplacement (1) lorsqu’est exécuté le mode de nettoyage autonome dans
lequel sont exécutés le déplacement et le nettoyage autonomes.
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2. Machine de lavage de sol à déplacement autonome (100) selon la revendication 1, dans laquelle l’unité de modifi-
cation de programme de nettoyage (557) est configurée pour calculer la piste de déplacement de raclette sur base
des positions et largeurs de la raclette (33) en deux points du moment d’obtention des données enseignées et d’une
pluralité de positions et largeurs virtuelles de la raclette (33) supposées entre les deux points.

3. Machine de lavage de sol à déplacement autonome (100) selon la revendication 1 ou 2, dans laquelle

la condition de nettoyage comporte une quantité d’évacuation du liquide de lavage évacué à partir de l’orifice
d’évacuation de liquide de lavage (31), et
l’unité de modification de programme de nettoyage (557) est configurée pour régler la quantité d’évacuation du
liquide de lavage à zéro dans une position d’évacuation de liquide de lavage qui n’est pas incluse dans la piste
de déplacement de raclette, de manière à modifier le programme de nettoyage.

4. Machine de lavage de sol à déplacement autonome (100) selon l’une quelconque des revendications 1 à 3, dans
laquelle

l’unité de nettoyage (3) comporte par ailleurs un orifice d’aspiration (02) configuré pour aspirer le liquide de
lavage sur la surface du sol (F),
la condition de nettoyage comporte une force d’aspiration de l’orifice d’aspiration (02), et
l’unité de modification de programme de nettoyage (557) est configurée pour augmenter la force d’aspiration
pour le liquide de lavage à une position d’évacuation de liquide de lavage qui n’est pas incluse dans la piste
de déplacement de raclette, de manière à modifier le programme de nettoyage.

5. Machine de lavage de sol à déplacement autonome (100) selon l’une quelconque des revendications 1 à 4, dans
laquelle l’unité de modification de programme de nettoyage (557) est configurée pour déterminer si une position
d’évacuation de liquide de lavage est incluse ou non dans la piste de déplacement de raclette, dans la période allant
du moment d’obtention de données enseignées actuelles au moment d’obtention de données enseignées après
écoulement d’un temps prédéterminé.
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